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BELGIUM 


I.  INLAND  NAVIGATION 


A.  FREE  RUNNING  AND  CANALISE  D  RIVERS 


THE  DYLE 

The  object  of  the  works  which  have  just  been  carried  out  at 
Mechlin  on  the  Dyle  was  to  protect  the  town  from  the  frequent 
floods  caused  by  freshets  (in  the  upper  reaches  of  the  river  or  by  the 
excessively  high  tides,  and  further  to  improve  the  navigability  of 
that  portion  of  the  river  passing  through  the  town. 

A  new  detour  for  the  river,  passing  around  Mechlin,  has  been 
excavated;  besides  this,  the  Dyle  itself,  where  it  passes  through  the 
town,  has  been  transformed  into  a  tidal  basin.  Not  only  has  this 
object  been  attained,  but  further  more  the  river  traffic  has  increased 
annually  by  350  vessels  of  a  total  tonnage  of  59,710  tons. 

We  give  herewith  the  main  characteristics  of  the  structures  which 
have  been  built  : 

1.  The  upstream  lock:  available  length,  41  metres  (48.8  yards); 
width  measured  between  the  facings  of  the  lock  walls,  5.20  metres 
(IT  feet). 

2.  Weir  at  the  detour,  with  adjoining  roadbridge  :  1  central 
navigable  passage  of  6.36  metres  (19  feet  11.6  inches)  in  width, 
and  2  side  passages  10.93  metres  (35  feet  9.4  inches)  in  width. 

Road-bridge;  width  between  the  handrails,  4  metres  (13  feet 
1.2  inches);  total  length  33.70  metres  (37.14  yards). 

3.  Iron  road-bridges  at  the  Diest  Gate,  the  Lierre  Gate  and  the 
Antwerp  Gate. 

Opening  between  the  facings  of  the  abutments,  25  metres  (27.34 
yards);  width  between  the  handrails,  10  metres  (32  feet  9  inches). 

4.  Neckerspoel  masonry  railway  bridge  : 

3  passages  of  9  metres  (29  feet  5.7  inches)  in  width.  Total  length: 
70  metres  (76.55  yards). 

5.  Down  stream  lock   : 

Available  length,  113  metres  (124.2  yards). 
Opening  between  the  heads  10.50  metres  (34  feet  4.7  inches). 
Length  of  the  lock-chamber  90  metres  (98.43  yards). 
Opening  of  the  lock-chamber  between  the  arrises  of  the  retaining 
walls,  27.50  metres  (30.07  yards). 

(Total  length  of  tho  quay  walls,  390  metres  (426.51  yards). 
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6.  Wet  dock  above  the  lower  lock:  area,  25,500  metres2  (274,489 
square  feet). 

The  works,  which  were  begun  in  1890,  were  carried  out  under 
the  supervision  of  Mr.  Weyts,  Ingenieur  en  chef,  Directeur  hono- 
raire  des  Ponts  et  Chaussees.  The  only  alteration,  made  in  the  ori- 
ginal scheme,  was  the  construction,  after  the  work  was  completed, 
of  an  invert  of  fascines  and  stone  work  in  the  chamber  of  the 
down-stream  lock. 

The  actual  expenditure  amounted  to  5,876,661.44  francs  (about 
£235,067)  (estimated  price  being:  3,285,600  francs  [£131,424]). 
The  State  grant  amounts  to  5,067,791.27  francs  (£207,711),  that 
of  the  province  of  Antwerp  to  202,219.17  francs  (£8,089)  and  that 
of  the  town  of  Mechlin  to  606,657  francs  (£24,266). 

No  navigation  tolls  will  be  levied. 

The  specifications  regarding  the  work  may  be  obtained  (N°  107 
of  the  year  1890)  at  the  Central  Bureau  for  information  regarding 
contracts,  15,  rue  des  Augustins,  Brussels. 

(From     information    supplied    by    Mr.      MlLLECAM, 
Ingenieur  des  Ponts  et  Chaussees ,  Mechlin.) 


—  7  — 


THE  RIVER  PORTION    OF  THE  SCHELDT 

Two  undertakings,  concerning  the  widening,  deepening  and 
straightening  of  the  course  of  the  Scheldt,  with  a  view  to  facili- 
tating navigation  and  hastening  the  fall  of  the  flood -water,  were 
decided  upon  in  1913  : 

A.  —  The  improvement  of  the  Espierres-Berchem  reach  of  the 
Scheldt  in  the  province  of  Hainau.lt.  (Estimated  expenditure  : 
600,000  francs  [£24,000]). 

B.  —  The  improvement  of  the  Scheldt  between  the  Berchem  lock 
and  the  lower  portion  of  the  Audenarde  lock.  (Estimated  expen- 
diture :  1,500,000  francs  [£60,000]). 

The  works  include  the  re-calibration  of  the  river  bed  and  its 

widening  at  the  curves  in  accordance  with  the  formula  The 

K 

minimum  depth  of  water  will  be  increased  to  2.50  metres  (8  feet 
2.2  inches),  the  depth  of  water  in  times  of  flood  is  estimated  at 
5.35  metres  (17  feet  6.4  inches),  the  slopes  will  be  at  a  gradient 
of  7/4 ;  the  normal  width  of  the  bottom  of  the  bed  will  be  12  metres 
(39  feet  3.4  inches)  in  the  case  of  A,  and  of  12.50  metres  (40  feet 
11.3  inches)  in  the  case  of  B. 

The  two  undertakings  form  a  portion  of  the  whole  programme 
of  works  proposed  regarding  the  Scheldt,  of  which  a  report 
appeared  in  the  proceedings  of  the  VHIth  International  Naviga- 
tion Congress  (Paris,  1900)  intitled  "Influence  of  the  training 
works  carried  out  on  the  Scheldt,  on  the  condition  of  flow  of  the 
river"  by  Mr.  L.  Grenier,  then  Ingenieur  principal  des  Ponts  et 
Chaussees,  at  Ghent.  The  cost  will  be  entirely  borne  by  the  State. 

(From  information  supplied  by  Mr.  LOUIS  GRENIER, 
Ingenieur  en  chef,  Directeur  des  Fonts  et  Chaussees, 
22,  rue  Basse-des-Champs,  Ghent.) 
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The  construction  of  new  quay-walls  along  the  left  bank 
of  the  Scheldt,  at  Tamise. 

These  walls,  built  with  a  view  to  regulating  the  left  bank  of 
the  river,  are  constructed  of  brick  masonry,  with  a  facing  of  dressed 
ashlar.  Their  foundations  are  laid  on  timber-work.  The  side 
towards  the  river  is  sloped  1/10;  on  the  land  side  the  masonry  is 
stepped,  it  is  3.06  metres  (10  feet)  thick  at  the  base,  and  1.35  metres 
(4  feet  5.2  inches)  thick  at  the  top.  The  height  is  5.09  metres 
(11   feet  8.2  inches). 

Owing  to  the  unfavourable  condition  of  the  sub-soil,  it  has  been 
found  necessary  to  construct  in  rear  of  the  walls  a  protection  con- 
sisting of  platforms  of  weighted  fascine  work  topped  by  a  layer 
of  rough  stone  work   without  mortar. 

In  front  of  the  walls,  both  at  their  foot  and  in  the  river  bed, 
a  bank  of  rough  blocks  of  stone  and  lead  slag  has  been  formed. 
A  few  alterations  were  made  to  the  original  scheme. 

The  wall  which  was  designed  along  the  right  hand  side  of  the 
Fish-market  and  the  landing  stage  of  the  old  ferry  has  not  been 
built;  the  trace  of  the  walls  set  up  in  front  of  the  old  walls  was 
modified  so  that  the  prolongation  of  the  modified  trace  should 
pass  in  front  of  the  groyne  on  the  right  of  the  Fish-market ;  the  new 
trace  therefore,  at  this  point,  projects  17.50  metres  (19.13  yards) 
more  forward  into  the  river  bed  than  was  shown  on  the  plans  on 
which  the  tenders  were  based:. 

The  works,  which  were  begun  in  1908,  were  carried  out  under  the 
supervision  of  Mr.  H.  Gellens,  Ingenieur  principal  des  Ponts  et 
Chaussees,  16,  Grand'  Place,  Termond. 

The  cost  which  was  borne  by  the  State  and  the  village  district 
of  Tamise  (the  latter* s  share  amounted  to  100,000  francs  [£4,000]) 
was  in  all  1,000,000  francs  (£40,000),  whereas  the  estimated  price 
was  344,800  francs  (£13,792). 

The  specifications  regarding  the  work  (N°  50  of  1908),  may  be 
inspected  at  the  Central  Bureau  for  information  regarding  con- 
tracts, 15,  rue  des  Augus'tins,  Brussels., 

(From  information  supplied  by  Mr.  H.  GELLENS, 
Ingenieur  principal  des  Ponts  et  Chaussees,  16,  Grand' 
Place,  Termonde.  ) 
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THE  LYS 

The  construction  of  general  improvement  works  along  the  river, 
from  its  entrance  into  Belgium  as  far  as  Ghent,  has  been  decided 
upon  in  principle,  in  order  to  facilitate  the  drainage  of  flood-water, 
and  the  navigability  of  the  river.  The  consideration  of  the  scheme 
has  to  take  into  account  the  fact  that  the  river  also  serves  for  the 
steeping  of  flax.  The  excavation  works  for  a  detour,  in  the  reach 
of  the  river  passing  through  the  district  of  Courtrai,  have  been 
under  construction  since  the  beginning  of  1913  and  are  connected 
with  the  general  scheme  owing  to  their  importance  with  regard  to 
the  navigation  of  the  river. 

Moreover,  the  straightening,  widening  and  deepening  of  the  bed 
of  the  river  are  soon  to  be  carried  out  between  the  opening  of  the 
Lys  outfall  canal  and  the  Astene  weir,  but  these  latter  works 
belong  rather  to  the  improvement  scheme  for  the  drainage  of  the 
floodwater  in  the  Upper-Lys. 

As  regards  the  detour  at  Courtrai,  the  width,  at  low-water  level, 
is  24  metres  (26.24  yards),  the  depth  of  water  is  2.50  metres  (8  feet 
2.2  inches),  the  width  of  the  bottom  of  the  waterway  being 
18  metres  (19.68  yards). 

Between  the  out-fali  canal  of  the  Lys  and  the  Astene  weir,  the 
width  of  the  bottom  will  be  20  metres  (21.8  yards).  The  banks  will 
be  sloped  8/4. 

The  depth  of  water  will  be  3.20  metres  (10  feet  5.6  inches). 

The  minimum  radius  adopted  for  the  curves  is  120  metres  (131.23 
yards). 

The  works  at  the  passage  through  Courtrai,  will  entail  an  expen- 
diture of  about  2,000,000  francs  (£80, 000),  including  the  cost 
of  expropriation.  This  cost  will  be  borne  by  the  State,  except  that 
the  town  of  Courtrai  wlill  subscribe  a  sum  of  about  300,000  francs 
(£12,000),  corresponding  to  the  extra  cost  incurred  by  the  construc- 
tion of  a  carriageway  over  a  bridge  along  the  tow-path.  The  above- 
mentioned  town  also  acquires,  at  its  own  cost,  two  strips  of  land 
T  metres  (7.65  yards)  in  width  along  the  whole  of  the  new  detour, 
so  as  to  enable  it  to  construct  wharves  14  metres  (15.3  yards)  in 
width. 
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As  to  the  works  to  be  constructed  between  the  out-fall  canal  and 
Astene,  they  will  entail  an  expenditure  of  about  570,000  francs 
( £22, 800)  and  will  be  entirely  carried  out  at  the  expense  of  the 
State. 

No  exact  data  being  available,  it  is  impossible  to  surmise  what 
the  effect  of  these  works  will  have  on  the  already  prosperous  traffic 
of  the  Lys. 

(From  information  supplied  by  Mr.  VAN  HAUTE, 
Ingenieur  en  chef ,  Directeur  des  Fonts  et  Chaussees, 
22,  rue  Basse  des  Champs,  Ghent.) 

Bibliographia: —  Some  of  the  banks  along  the  waterway  are 
protected  by  revetments  on  the  Villa  system,  see  Note  by  Messrs. 
O.  DE  CAVEL  and  G.  Van  HAUTE,  in  the  Annates  des  Travaux 
publics  de  Belgique,  1908,  june,  pp.  38T-397. 
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THE   MEUSE 

The  training  works  along  the  right  bank  of  the  Meuse  between 
the  shoulder  of  weir  N°  19,   at  Seraing,   and  the  dam  along  the 
river   on   the   same   bank,    between   the   bridges   of   Seraing    and 
Ouigree,  were  authorised  in  1912,  and  are  now  in  course  of  con 
struction. 

It  is  proposed  to  facilitate  the  drainage  of  the  flood-water,  to 
regulate  the  bed  of  the  river  and  to  thus  protect  a  part  of'  the  town 
of  Seramg,  including  the  Cockerill  Company's  works,  from  the 
floods  of  the  Meuse. 

The  scheme  .includes,  at  the  expense  of  the  said  Company,  the 
construction  of  a  wharf,  TOO  metres  (765.5  yards)  in  length,  which 
will  at  the  same  time  act  as  a  dyke. 

The  improved  bank  is  raised  to  a  level  reaching  to  and  in  places 
higher  than  the  level  of  the  highest  flood  waters  of  the  river.  On 
the  platform  of  the  new  embankment,  the  road  at  present  existing 
on  the  old  embankment  is  to  be  relaid. 

Besides  the  quay  wall  which  is  to  be  constructed  on  behalf  of 
the  Cockerill  Company,  the  slope  on  the  river  side  of  the  recon- 
structed bank  is  faced  with  a  layer  of  stones  laid  without  mortar, 
the  dyke  being  made  watertight  by  means  of  a  wall  of  concrete  let 
into  the  embankment.  As  a  rule,  this  watertight  wall  will  be  con- 
structed along  the  edge  between  the  public  highway  and  the  neigh- 
bouring estates  and  will  be  capable  of  bearing  the  foundation  of 
the  walls  of  these  estates  or  of  the  frontages  of  houses. 

The  scheme  also  includes  the  construction  of  a  drain  under  a 
portion  of  the  new  bank,  the  transformation  of  the  outflow  into 
the  Meuse  of  the  main  drain  of  the  Seraing  district,  and  the  trans- 
formation of  the  various  outfalls  and  water  catchments  belonging 
to  the  Cockerill  Company. 

These  works  have  been  placed  in  the  hands  of  Vve.  A,  Hottat 
and  Sons,  at  the  contract  price  of  1,393,375  francs  (£55,735).  The 
expenditure  with  regard  to  the  improvement  of  the  river  is  to  be 
borne  by  the  State  and  that  attaching  to  the  embankments  along 
the  river  will  be  borne  partly  by  the  State  and  partly  by  the  dis- 
tricts of  Seraing  and  Ougree. 

The  Cockerill  Company  will  bear  the  extra  expense  incurred  by 
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the  substitution  of  a  quay-wall  capable  of  being-  used  as  a  landing 
wharf,  for  an  ordinary  stone  faced  embankment. 

The  works  will  be  carried  out  under  the  supervision  and  at  the 
cost  of  the  State,  as  regards  one  portion,  and  of  the  Cockerill  Com- 
pany as  regards  the  remainder. 

The  districts  concerned  will  assist  in  the  scheme  by  subscriptions 
and  by  supplying  the  ground  necessary  for  certain  works,  including 
the  cost  of  the  pulling  down  of  certain  buildings  which  would  be 
buried  by  the  embankment  of  the  new  dyke. 

The  shares  of  the  parties  concerned,  in  the  cost  of  the  works 
carried  out  on  behalf  of  the  State  or  of  the  Cockerill  Company 
will  be  settled  by  the  payment  of  a  given  sum. 

(From  inf ormation  sup-plied  by  Mr.  Em.  JACQUEMIN, 
Ingenieur  en  chef,  Directeur  des  Ponts  et  Chaussees,  rue 
Forgeury  2,  Liege.) 

* 
*  * 

The  scheme  of  works  which  was  decided  upon  in  1913  includes 
the  construction  of  two  locks  with  wide  cross-sections,  one  at 
Sclayn,  the  other  ait  Audenelle,  and  the  corection  of  the  flow  of 
the  Meuse  above  the  bridge  at  Sclayn. 

The  construction  of  new  locks  is  with  the  object  of  facilitating 
the  passage  of  boats  of  heavy  tonnage  and  more  especially  the 
rapid  lockage  of  trains  of  4  vessels  of  about  300  tons  each  and  a 
steam  tug.  The  locks  are  of  100  metres  (109.36  yards)  available 
length  and  12  metres  (39  feet  3.4  inches)  wide. 

The  estimated  cost,  as  regards  the  construction  works  at  the  lock 
of  Sclayn  and  the  surrounding  portions  of  the  river,  amounts  to 
895,000  francs  ( £35, 800).  The  mechanical  appliances  will  cost  a 
further  112,000  francs  (£4,480)  which  brings  the  whole  cost  to 
1,007,000  francs  (£40,280). 

The  works  required  at  the  Audenelle  lock,  are  estimated  to  neces- 
sitate an  expenditure  of  1,000,000  francs  (£40,000). 

The  object  of  regulating  the  flow  of  the  Meuse  is  to  remedy  the 
inconvenience  caused  to  navigation  generally  by  the  existence,  at 
the  down-stream  end  of  the  navigable  branch  of  the  Meuse,   on  the 
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right  of  an  island  where  the  channel  is  already  quite  narrow,  of  a 
decided  curve,  which  renders  the  approach  to  a  double-span  bridge 
close  to  the  island  rather  difficult. 

After  this  work,  which  will  greatly  improve  matters  from  the 
point  of  view  of  the  discharge  of  flood-water,  has  been  completed, 
the  navigable  channel  will  have  a  surface  width  of  75  metres 
(82.02  yards),  the  other  .channel,  which  is  not  navigable,  will  have 
a  width  of  45  metres  ,(49.2  yards).  A  depth  of  water  of  2.50  metres 
(8  feet  2.2  inches)  wil  be  obtainable  in  the  navigable  channel.  The 
island  will  not  be  removed. 

The  cost  of  these  works  is  estimated  at  350,000  francs  (£14,000). 
The  parties  concerned  will  not  provide  any  financial  assistance  as 
regards  these  works,  the  coat  of  which  are  to  be  borne  entirely 
Dy  the  State. 

It  is  difficult  to  assess  the  receipts  and  increase  of  traffic 
likely  to  result  from  these  works  as  they  are  only  a  portion  of  a 
main  scheme. 

(From  information  su-pfilied  by  Mr.  WlLLAME,  Inge- 
nieur  des  Fonts  et  Ckaussees,  15,  avenue  de  la  Flante, 
Namur.) 
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A  quay-wall  of  300  metres  (328.09  yards)  in  length,  as  well  as 
several  other  works,  was  built  in  1905,  at  Angleur,  on  the  Meuse, 
as  a  continuation  to  tihe  quay-wall  of  the  port  of  Remory,  starting 
from  a  point  about  1,350  metres  (1,476.4  yards)  below  the  bridge 
of  Ougree. 

The  work  of  extending  this  wall  for  a  matter  of  500  metres 
(546.82  yards)  down-stream,  was  the  object  of  specification  N°  73, 
of  1910,  and  the  actual  work,  begun  in  1911,  was  completed  in 
1913. 

Vessels  will  henceforward  have  the  advantage,  in  this  distinctly 
manufacturing  district,  of  the  use  of  a  large  port  800  metres 
(874.9  yards)  in  length,  and  connected  with  the  North  Belgian 
railway. 
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The  work  of  laying  down  tne  lines  is  being  carried  out  at  the 
present  moment  in  the  lower  portion  of  the  port. 

The  authorities  have  considered  it  advantageous  to  grant  the 
right  to  build  wharehouses  as  well  as  to  set  up  travelling  cranes. 
The  plans  decided  upon  for  the  railway  sidings  will  allow  of 
overhead  cranes  being  set  up  over  the  first  two  sets  of  sidings 
along  the  quay-wall. 

Ine  construction  of  the  works,  which  were  carried  out  under 
the  supervision  of  Mr.  Em.  Jacquemin,  ingenieur  en  chef,  directeur 
des  Ponts  et  Chaussees,  2,  rue  Forgeur,  Liege,  and  of  Mr.  Thiry, 
ingenieur  des  Ponts  et  Chaussees  (at  the  same  address),  has  been 
entrusted  to  Messrs.  Sacre  and  Vanden,  contractors,  at  Bussche, 
their  tender  of  253,500  francs  (£10,140)  having  been  accepted. 

The  actual  cost  of  the  work  will  amount  to  about  280,000  francs 
(£11,200),  apart  from  the  cost  of  the  expropriations  decided  upon 
with  a  view  to  improvement  works  and  which  amount  approximately 
to  305,000  francs  (£12,200). 

The  whole  cost  is  borne  by  the  State. 

It  is  noteworthy  that  the  work  of  trenching  the  foundations  of 
the  walls  has  been  seriously  interfered  with  by  inrushes  of  water 
in  exceptional  quantities.  One  portion  of  the  new  wall  was  to  be 
built  on  the  old  bed  of  the  Meuse  which  is  now  banked  up.  Tht 
sub-soil  consisted  of  very  porous  foundry  slag,  through  which  the 
water  stratum  of  the  valley  percolated  freely. 

The  difficulties  of  drainage  were  such  that  it  was  found  neces- 
sary to  raise  the  level  of  the  foundations  over  a  distance  of  325  me- 
tres (377.3  yards).      It  is  for  this  reason  that  : 

1)  Over  a  length  of  210  metres  (229.6  yards)  from  the  down- 
stream end,  the  wall  is  laid  on  a  foundation  consisting  of  three 
rows  of  piles  from  2.50  to  3.50  metres  (8  feet  2.2  inches  to  11  feet 
5.5  inches)  m  length,  and  1.50  metres  (4  feet  11.2  inches)  apart. 
The  level  of  the  foundations  has  been  raised  from  levels  of  (56.15) 
and  (56.65)  to  the  level  of  (57.40),  and  protected  along  the  front 
by  crib  and  rock  work. 

2)  Over  a  length  of  115  metres  (125.8  yards),  immediately  above 
the  portion  mentioned  above,  the  wall  is  laid  on  a  footing  of  ferro- 
concrete resting  on  three  rows  of  piles  3.50  to  4.50  metres  (11  feet 
5.5  inches  to  14  feet  8.8  inches)  in  height. 
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The  foundation  is   raised   from  levels  of    (56-15),   (56.40)  and  • 
(56.65)  to  a  level  of  (58.20)  and  is  protected  in  front  by  a  row  of 
sheeting  piles  3  metres  (9   feet  9.9  inches)  in  depth. 

The  above  mentioned  works  will  certainly  greatly  increase,  as 
soon  as  the  railway  is  completed,  the  already  important  traffic  of 
the  port  of  Remory.  The  trade  of  this  port  consists  chiefly  of 
coals. 

(From  information  supplied  by  M.  Em.  JACQUEMIN, 
Ingenieur  en  chef,  Directeur  des  Fonts  et  Chaussees, 
2,  rue  Forgeur,  Liege.) 

• 
•  • 

The  Coronmeuse  lock  at  Liege,  which  was  constructed  on  the 
canalised  portion  of  the  Meuse,  has  been  fitted,  since  the  15th  Sep- 
tember 1913,  with  an  electric  capstan,  with  a  view  to  speeding  up 
the  rate  of  lockage. 

The  equipment,  work  on  which  was  commenced  on  the  15th  De- 
cember 1912,  was  set  up  under  tne  supervision  of  M.  E.  Gevaert, 
ingenieur  en  chef,  directeur,  and  of  Mr.  A.  Serruys,  ingenieur 
dirigeant.   (Offices  :  52,  Boulevard  du  Regent,  Brussels). 

The  cost,  which  was  borne  by  the  State,  amounted  to  5,810  francs 
(about  £232).  The  work  was  done  by  contract  and  the  amount 
of  the  tender  was  not  exceeded. 

(From  information  supplied  by  Mr.  SERRUYS,  Inge- 
nieur des  Fonts  et  Chaussees  (specially  charged  with 
the  testing  and  control  of  electrical  apparatus  52,  Bou- 
levard du  Regent,  Brussels). 
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THE  RIVER  OURTHE 

The  railway  from  Liege  into  Germany  and  the  State  railway 
both  cross  the  Ourthe  at  Chenee,  using  the  same  bridge,  which  is 
built  of  stone  and  consists  of  three  spans. 

The  opening  of  this  bridge  is  too  narrow  to  allow  the  free  dis- 
charge of  the  flood-tide  so  it  has  been  decided  to  pull  it  down 
and  replace  it  by  two  separate  bridges,  one  for  the  use  of  the 
roadway  and  the  other  for  the  trains,  both  of  which  bridges  will 
consist  of  a  single  span. 

The  bridge  carrying  the  roadway  and  which  will  come  a  little 
below  the  present  bridge  is  to  be  built   first. 

The  contract  for  the  construction  of  the  above  bridge  has  just 
been  awarded,  and  the  work  will  be  begun  next  spring  (1914). 

The  bridge  will  be  constructed  of  ferroconcrete.  It  will  ccnsist 
of  a  single  arch,  of  55  metres  (60.13  yards)  span,  in  the  shape  of 
an  ellipse,  and  of  an  approach  ramp,  built  as  a  viaduct,  on  one 
bank  and  consisting  of  twelve  arches  of  8.65  metres  (28  feet  4.1 
inches)  span. 

The  roadway  over  the  bridge  will  include  a  stone-set  carriage- 
way 5.30  metres  (IT  feet  4-4  inches)  wide  and  twe  asphalte  foot- 
ways 1.85  metres  (6  feet  0.8  inches)  each  in  width. 

The  cost  of  the  new  road  bridge  and  of  its  provisional  approaches 
to  tne  present  main  road,  not  including  the  cost  of  expropriation, 
is  estimated  to  amount  approximately  to  300,000  francs  (£12,000). 

The  cost  will  be  borne  by  the  State;  the  provincial  authorities 
and  the  communal  districts  of  Chenee  and  Angleur  will  assist  by 
means  of  subsidies. 

(From  information  supplied  by  M.  Em.  JACQUEMIN, 
Ingenieur  en  chef,  Directeur  des  Fonts  et  Chaussees> 
2,  rue  Forgeur,  Liege.) 


THE  RIVER  SAMBRE 

The  works  of  improvement,  authorised  in  1911,  as  regards  the 
Upper  Sambre  include;  the  removal  of  all  obstacles  along  the  bed 
of  the  river,  the  widening  of  the  narrow  portions,  the  deepening  of 
those  portions  of  the  river  where  there  is  not  sufficient  draught 
of  water  and  the  straightening  of  those  parts  which  are  too  winding. 
It  is  desired  to  obtain  similar  conditions  as  to  navigation  through- 
out the  whole  length  of  the  river,  and  to  reduce  the  tractional 
resistance  of  vessels  and  the  stoppages  which  occur  at  periods  when 
the  volume  of  water  coming  down  is  very  great.  The  work  is  also 
designed  to  facilitate  the  outflow  of  the  stream  and  so  to  diminish 
the  duration  of,  and  the  maximum  level,  in  times  of  flood. 

The  outlets  of  the  water-catchments  are  designed  according  to 
the  ratio  of  0.44  m.2  (4.73  square  feet)  per  1,000  hectares  (2,471 
acres)  of  the  watershed  area,  the  outlet  being  measured  along  the 
level  of  the  collecting  pond. 

The  plan,  on  a  scale  of  1/40,000,  which  is  attached  to  the  speci- 
fication N°  54  of  1913,  shows  all  the  corrections  considered  neces- 
sary. (1). 

They  are  all  designed  with  a  minimum  radius  of  150  metres 
(1G4.04  yards). 

The  width  of  the  navigable  channel  is  increased  to  20  metres  (65 
feet  6  inches),  with  a  draught  of  2.50  metres  (8  feet  2.2  inches), 
except  at  detours  to  locks  where  the  width  is  only  15  metres  (49 
feet  1.5  inches). 

The  wetted  sections  are  proportional  to  the  area  of  the  watershed  : 
0.44  metres2  (4. 73  square  feet)  per  1000  hectares  (2471  acres). 

The  cost  of  the  work  amounts  to  6,400,000  francs  (^256,000), 
and  will  be  entirely  borne  by  the  State. 

The  proposed  works  will  certainly  cause  an  increase  of  traffic, 
owing  to  the  facilities  tlhey  will  offer  to  navigation,  but  it  would 


(1)   This  specification  may  be  inspected   at  the  Central  bureau  of  infor- 
mation regarding  specifications,  15,  rue  des  Augustins,   Brussels. 
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be  difficult  to  estimate  the  increase  and  the  extra  receipts  likely  to 
be  obtained  from  tolls. 

•  • 

The  scheme  of  works  now  being  carried  out  on  the  Lower  Sambre 
includes  : 

1.  The  reconstruction  of  the  Mornimont  bridge  and  improvement 
works  at  the  entrance  of  the  detour  to  the  lock,  with  a  view  to 
removing  a  shoal  impeding  the  navigation  of  the  river.  The  old 
bridge  will  be  replaced  by  a  single  span  bridge  having  an  opening 
of  33.80  metres  (36.97  yards)  and  a  deflection  of  5.20  metres  (IT 
feet  0.4  inches).  (Estimated  cost  :  440,000  francs  [£17,600]). 

2.  The  straightening  of  the  course  of  the  Sambre  at  Auvelais, 
where  a  succession  of  bends  impedes  the  navigation  of  the  river. 
(Estimated  cost  :  300,000  francs  [£12,000]). 

3.  The  straightening  of  the  course  of  the  Sambre  between  Cha- 
telet  and  Pont  de  Loup,  so  as  to  remove  bends  of  small  radius, 
which  impede  navigation,  to  shorten  the  track,  and  the  provision 
of  moorings  in  the  old  river  bed.  (Estimated  cost  :  1,200,000  francs 
[£48,000]). 

4.  The  straightening  of  the  course  of  the  Sambre  to  the  right  of 
the  railway-bridge  of  Couillet  to  facilitate  the  passage  of  boats. 
(Estimated  cost  :  35,000  francs  [£1,400]). 

5.  The  reconstruction  of  the  bridge  of  Floreffe  and  the  straight- 
ening of  the  course  of  the  Sambre  around  the  new  bridge.  The 
old  draw-bridge  carrying  a  narrow  roadway  will  be  replaced  by  a 
bridge  with  a  clear  span  of  50.50  metres  (55.23  yards),  and  5.70 
metres  (18  feet  8.1  inches)  clearance  above  ncrmal  water  level 
(Estimated  cost  :  425,000  francs  [£17,000]). 

6.  The  straightening  of  the  course  of  the  Sambre  at  Franiere, 
where  the  river  winds  sharply  on  either  side  of  the  railway  bridge. 
(Estimated  cost  :  200,000  francs  [£8,000]). 

The  first  three  items  were  authorised  in  1910;  the  fourth  and 
fifth  in  1911  and  the  last  in  1912. 
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All  the  straightening  of  the  Lower  Sambre  is  designed  with  a 
minimum  radius  of  300  metres  (328.09  yards),  except  at  Couillet, 
where  the  ground  would  not  permit  of  it,  and  where  it  was  found 
necessary  to  reduce  the  radius  to  one  of  125  metres  (136.7  metres). 

For  the  same  reason,  it  was  found  necessary  to  reduce  the  radius 
at  the  entrance  to  the  detour  at  Mornimont  to  one  of  120  metres 
(131.23  yards),  but  in  this  case  the  width  was  increased  to  25  metres 
(27.34  yards). 

The  cost  of  the  various  works  we  have  mentioned  will  be  borne 
by  the  State.  It  should  be  noted  that  the  figures  we  have  given 
above  include  the  cost  of  the  purchase  of  the  land. 

As  to  what  may  be  the  increase  of  traffic  which  is  certain  to 
take  place  from  these  improvements  of  the  waterway,  it  is  impos- 
sible to  estimate  at  oresent. 


* 


A  certain  number  of  improvements  have  already  been  carried  out 
on  the  Sambre  in  the  last  few  years. 

The  reconstruction  of  the  weir  of  Fontaine-Valmont,  which  had 
been  damaged  by  the  floods  in  February  1906,  was  begun  and 
completed  in  1906.  The  new  weir,  which  contains  five  openings 
of  5.50  metres  (18  feet  0.2  inches)  in  width,  has  been  rebuilt  in 
such  a  way  as  to  alow  a  greater  outlet  to  the  water  than  was  the 
case  with  the  old  one. 

The  works  were  carried  out  at  the  expense  of  the  State  under 
the  supervision  of  Mr.  Jacquemin,  ingemeur  des  Ponts  et  Chaus- 
sees,  Liege.  The  cost  amounted  to  220,000  francs  (£8,800). 

The  old  bridge  of  Pont  de  Loup,  whose  narrow  opening  rendered 
it  a  source  of  danger  to  the  navigation  of  the  river,  was  rebuilt 
during  the  years  1910-1911. 

The  new  bridge  has  a  normal  opening  of  49.50  metres  (54.14 
yards)  and  a  clearance  of  5.45  metres  (17   feet  10  inches). 

The  cost,  entirely  borne  by  the  State,  amounted  to  280,000  francs 
(£8,320),  not  including  the  cost  of  expropriations. 

Mr.  Jacquemin,  ingenieur  des  Ponts  et  Chaussees,  Liege,  also 
supervised  this  work. 
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In  1918,  the  straightening  of  the  Sambre  at  Couillet  and  the 
widening  of  the  detour  of  1'Ecluse,  were  carried  out. 

The  width  of  the  bed  on  the  water  level  was  increased  to  35 
metres  (36.27  yards)  with  slopes  4/4,  the  depth  to  2.75  metres 
(9  feet).  Two  very  sharp  bends  which  impeded  the  outlet  of  the 
flood  waters  were  removed. 

The  widening  of  the  detour  of  1'Ecluse  was  with  a  view  to  form- 
ing a  mooring  basin. 

Mr.  Roba,  ingenieur  des  Ponts  et  Chaussees  at  Namur,  supervised 
the  carrying  out  of  these  works,  which  entailed  an  expenditure  of 
147,000  francs  (£5880),  the  cost  being  borne  by  the  State. 

The  "  Societe  des  Usines  Metallurgiques  "  gave  the  necessary 
land. 

(From  information  su-pflied  by  Mr.  COLLIGNON, 
Ingenieur  des  Ponts  et  Chaussees,  77,  avenue  de  Sal- 
zinnes,  Namur.) 
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THE  BRUGES  OSTEND  CANAL 

Authorised  in  1907,  and  now  in  course  of  construction,  the  works 
are  designed  with  a  view  to  regulating  the  flow  of  the  canal, 
above  the  evolution  basin  of  the  new  works  of  the  port  of  Ostend. 

They  include  the  substitution  of  the  Chapel  bridge,  at  Ostend- 
Slykens,  which  only  carries  a  one  track  roadway  and  is  of  narrow 
span,  by  a  large  weir  and  bridge,  having  a  wide  navigable  opening, 
and  the  construction  of  a  lock-basin  between  this  work  and  a 
second  weir  and  bridge  wihich  is  built  close  to  the  evolution  basin. 
The  carrying  out  of  these  works  will  allow  of  sea-going  ships 
entering  the  Bruges  canal  at  Ostend. 

The  above  mentioned  weir-bridges  have  an  opening  of  18  metres 
(19.68  yards),  their  silil  is  carried  down  to  the  level  of  ( — 4.50), 
which  ensures  a  draught  of  water  of  8.55  metres  (28  feet  0.2 
indhes).  The  lock  basin  is  304  metres  (332.46  yards)  in  length  and 
35  metres  (38.27  yards )in  width  at  the  bottom;  the  estimated 
depth  of  water  is  8.05  metres  (26  feet  4.4  inches). 

The  contract  price  for  the  works  is  1,442,000  francs  (£57,680) 
to  which  must  be  added  a  sum  of  about  85,000  francs  (;£3,400)  for 
extra  works.  The  cost  will  be  borne  by  the  State. 

As  the  above  works  are  rendered  necessary  hy  the  pos-sible  varia- 
tions in  the  level  of  the  Bruges-Ostend  canal,  the  State  will  not 
draw  any  profit  therefrom. 

The  increase  of  sea-going  traffic  may  possibly  be  very  consi- 
derable in  the  future,  the  construction  of  the  lock-basin  being  a 
step  towards  the  creation  of  a  vast  commercial  maritime  dock  in 
the  Bruges-Ostend  canal,  between  Slykens  and  Plasschendaele. 

The  specifications  of  the  works  (N°  64  of  1907)  and  the  attached 
plans  may  be  purchased  at  the  Central  Bureau  of  information  on 
specifications,  15,  Rue  des  Augustms,  Brussels. 

(From  information  supplied  by  Mr.  HAINAULT,  Inge- 
nieur  en  chef ,  Directeur  dit  Service  special  de  la  C6te> 
4y  Square  Stephanie,   Ostend). 

* 

*  * 
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A  scheme  has  been  drawn  up  for  the  rebuilding  of  the  Scheeps- 
daele  bridge,  Bruges,  in  order  to  widen  and  straighten  the  passage 
of  the  Bruges-Ostend  canal.  The  raising  and  lowering  and  turning 
of  the  bridge  will  be  carried  out  by  electricity,  by  means  of  motors 
attached  to  the  frame  of  the  bridge,  under  the  timber  flooring,  and 
worked  by  controllers  placed  in  the  middle  of  one  of  the  parapets 
of  the  bridge. 

The  cost,  which  will  be  borne  by  the  State,  is  not  as  yet  com- 
pletely estimated. 

(From  information  supplied  by  Mr.  CHAUTEUX,  Inge- 
nieur  des  Ponts  et  Chaussees,  -529,  Boulevard  du  Regent, 
Brussels). 
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THE  CANAL    DU  CENTRE' 


The  canal  du  Centre,  of  which  the  construction  was  authorised 
by  the  Act  of  the  4th  August  1879,  is  intended  to  form  a  new 
means  of  connection  between  the  waterway  systems  of  the  Scheldt 
and  the  Meuse,  by  linking  up  the  Mons  canal  at  Conde  with  the 
branches  of  the  Charleroi  canal  at  Brussels. 

The  bed  of  the  canal  "du  Centre"  has  a  width  of  10.50  metres 
(34  feet  4.7  inches)  across  the  bottom,  the  banks  being  sloped  at 
6/4.  The  depth  of  water  available  is  2.40  metres  (7  feet  10.2 
inches).  The  platforms  of  the  embankments,  which,  are  usually 
0.75  metres  (2  feet  5.5  inches)  above  the  normal  water  level,  are 
5  metres  (16  feet  4.5  inches)  in  width.  In  the  part  of  the  canal 
which  is  likely  to  be  affected  by  sinkage  of  the  subsoil,  owing  to 
the  subsidence  of  coal  workings,  these  platforms  have  been  made 
10  metres  (32  feet  9  inches)  wide  to  allow  of  their  being  raised 
later  on.  The  canal  includes  :  1°  six  locks,  of  which  one  has  a  fall 
of  2.26  metres  (7  feet  4.5  inches)  and  five  a  fall  of  4.20  metres 
(13  feet  9.1  inches);  2°  four  lifts,  of  which  three  have  a  lift  of 
16.933  metres  (18.48  yards)  and  one  of  15.397  metres  (16.8  yards). 
The  locks  have  an  available  length  of  43  metres  (44.6  yards)  and 
a  width  of  5.20  metres  (17  feet  0.4  inches). 

The  moveable  tanks  of  the  lifts  are  43  metres  (47.02  yards)  in 
length  and  5.80  metres  (19  feet  0.1  inches)  interior  width. 

The  fixed  bridges  have  a  clear  opening  of  18  metres  (19.68 
yards)  of  which  12  metres  (13.12  yards)  is  the  width  of  the  water- 
way and  3  metres  (9  feet  9.9  inches)  is  the  width  of  each  of  the 
tow-paths.  There  is  a  clearance  of  4  metres  (13  feet  1.2  inches) 
beneath  each  bridge. 

The  canal  "du  Centre"  is  not  yet  completed. 

There  still  remain  some  of  the  metal  fittings  of  the  three  lifts 
to  be  fitted,  and  a  few  extra  improvements  and  works  relating  to 
the  water-supply. 

The  new  waterway  is  at  present  open  to  traffic  from  its  com- 
mencement, in  the  Mons  canal  at  Conde  as  far  as  lock  n°  2  at  Ville- 
sur-Hame,  over  a  length  of  about  12  km.  371  m.  (7.68  miles).  The 
traffic  up  to  now  is  only  slight. 
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The  works  are  being  carried  out  under  the  supervision  of  Mr.  A. 
Dehem,  mgenieur  en  chef,  directeur  du  service,  rue  de  la  Glaciere, 
25,  Samt-Gilles-lez-Bruxelles,  with  the  assistance  of  Mr.  L.  van 
Wetter,  mgenieur  dirigeant,  2,  rue  des  Telliers,  Mons. 

The  entire  cost  is  estimated  at  22,190,000  francs  (^"887,600);  it 
is  entirely  borne  by  the  State.  It  is  estimated  that  when  the  canal 
is  in  full  working  order,  it  can  carry  a  daily  traffic  of  40  vessels  of 
350  tons,  20  proceeding  upwards  and  20  down. 

The  receipts  from  the  tolls  are  estimated  to  produce  135,000 
francs  (,£5,400). 

(From  information  supplied  by  Mr.  DEHEM,  Inge- 
nieur  en  chef,  Directeur  des  Fonts  et  Chaussees,  28,  rue 
de  la  Glaciere,  Saint-Gilles,  lez-Bruxelles.) 


Bibliographia  :  Genard  (H.)  and  Denil  (G.).  —  Les  ascenseurs 
hydrauliques  pour  bateaux  du  canal  du  Centre  en  Belgique 
/Xth  International  Navigation  Congress,  Dusseldorf,  1902.  (Inland 
Navigation,  1st  Section,  1st  Question.) 

Le  Genie  civil  a  l'Exposition  universale  de  Bruxelles,  1910, 
Public  Works  in  Belgium.  1  pamphlet,  octavo,  p.  14.  (Published 
by  the  International  Association  of  Navigation  Congresses.) 
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THE   CHARLEROI  BRUSSELS   CANAL 

The  Act  of  the  4th  of  August  18T9,  authorised  the  enlargement 
of  this  canal  'throughout  its  entire  length,  including  all  the 
branches,  as  well  as  the  construction  of  the  canal  "du  Centre," 
which  was  intended  to  create  a  new  junction  between  the  basins  of 
the  Meuse  and  the  Scheldt. 

The  Charleroi-Brussels  canal  had  only  been  built  with  a  res- 
tricted cross-section,  which  would  not  allow  of  the  passage  of 
vessels  of  over  TO  tons,  and  with  a  draught  of  not  more  than  1.80 
metres  (5  feet  11  inches). 

Its  enlargement  is  with  a  view  to  making  it  available  to  vessels 
of  350  tons,  drawing  2.10  metres  (6  feet  10.5  inches)  of  water. 

The  bed  of  the  enlarged  canal  is  10.50  metres  (34  feet  4.7  inches) 
in  width  at  the  bottom;  the  banks  are  usually  sloped  at  1/4  with  a 
minimum  return  of  0.75  metres  (29.5  inches).  The  embankments 
have  a  minimum  width  of  5  metres  (16  feet  4.5  inches)  at  the  crest. 
The  available  depth  of  water  is  2.40  metres  (7  feet  10.2  inches). 

The  looks  have  an  available  length  of  40.80  metres  (44.6  yards) 
and  an  width  of  5.20  metres  (17  feet  0.4  inches). 

The  fixed  bridges  have  usually  a  clear  opening  of  18  metres 
(19.68  yards),  made  up  of  a  navigable  waterway  12  metres  (13.12 
yards)  in  width,  and  two  tow  paths  of  3  metres  (9  feet  9.9  inches) 
width.  There  is  a  minimum  clearance  of  4  metres  (13  feet  1.2 
inches)  beneath  each  bridge. 

The  cost,  which  is  entirely  borne  by  the  State,  is  estimated  at 
about  62  million  francs  (,£2,480,000).  It  is  estimated  that  there 
will  be  a  daily  traffic  of  40  vessels  of  350  tons,  20  proceeding 
upwards  and  20  down,  and  that  the  annual  receipts  from  tolls  will 
produce  about  476,000  francs  (£19, 040). 

The  following  sections  of  the  work  were  completed  in  1913  : 

1°  The  widening  of  the  portion  between  locks  23  and  40,  except 
for  the  portion  between  locks  31a  and  33  which  is  in  course  of 
completion;  (contractors:  L.  and  A.  Legreve,  specification  N°  41  of 
1905;  L.  Monnoyer  and  Sons,  specification  N°  44  of  1906  and 
N°  123  of  1907;  Ach.  Van  de  Casteele,  specification  N°  139  of 
1909.) 
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The  works,  carried  out  under  the  supervision  of  Mr.  A.  Dehem, 
mgenieur  en  chef,  directeur  de  service  (28,  rue  de  la  Glaciere, 
Saint-Gilles-lez-Bruxelles),  presented  a  certain  difficulty  as 
regards  the  prevention  of  leakage  m  reach  N°  27n,  which  was  partly 
constructed  on  the  site  of  an  old  quarry  which  had  been  filled  up 
with  stone  detritus,  and  communicated  with  the  "Little  Mill» 
stream. 

The  cost  of  the  work  came  out  at  9,202,271.67  francs  (£368,091) 
(the  estimated  price  was  8,891,155  francs  [abt.  £355,646]). 

2°  The  widening  of  the  portion  between  lock  40  and  theAsquim- 
pont  bridge  (contractors:  E.  L.  Coppieters;  specification  N°  6  of 
1908  and  additional  agreement  of  the  4th  june  1910.  —  Director  of 
works  :  Mr.  R.  Derycke,  ingenieur  principal,  119,  avenue  Besme, 
Forest-lez-Bruxelles,  and  Mr.  P.  Glaudot,  ingenieur,  Chaussee  de 
Vleurgat,  62,  Ixelles). 

The  construction  of  lock  42  n.  had  to  be  carried  out,  owing  to 
the  nature  of  the  subsoil,  on  a  different  spot  to  the  one  originally 
selected. 

The  expenditure   amounted  to  2,611,200.27   francs   (£104,448); 
made  up  as  follows  : 
Estimated  price 

Specification  N°  6  of  1908,  1,262,000.00  francs  (£50,480). 

Additional  agreement  of  the  4th  june  1910,  as  per  schedule  of 
prices. 

Actual  expenditure 

Specification  N°  6  of  1908,  1,041,852.00  francs  (£41,674). 

Works  carried  out  in  accordance  With  the  additional  agreement 
of  the  4th  june  1910,  1,569,347.00  francs  (abt.  £62,774). 

The  original  scheme  which  served  as  a  basis  for  the  estimates 
was  modified,  as  regards  the  works  carried  out  :n  accordance  with 
the  agreement  of  the  4th  June  1910,  owing  to  the  removal  of  lock 
42  n  to  another  site. 

(From  information  supplied  by  Mr.  DEHEM,  Inge- 
nieur en  chef,  Directeur  des  Fonts  et  Chaussees,  28,  rue 
de  la  Glaciere,  Saint-Gilles,  lez-Bruxelles.) 

* 
*  * 
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The  electrical  and  mechanical  installations  for  the  ten  pumping 
stations,  which  will  supply  the  water  required  for  the  Charleroi 
Brussels  canal,  by  means  of  water  drawn  from  the  Sambre  and  the 
Viesville,  are  now  in  course  of  construction.  (Contractor  :  Sooiete 
Anonyme  des  Ateliers  de  Constructions  Electriques  de  Charleroi.) 

The  object  of  the  equipment  is  to  remedy  the  natural  insuffi- 
ciency of  water  in  the  canal,  which  will  occur  on  its  enlargement 
throughout  its  entire  length,  and  by  reason  of  the  opening  of  the 
canal  "du  Centre". 

The  pumpUng  stations  will  also  supply  water  to  the  railway 
stations  of  the  Loutre  district. 

Estimated  cost,  borne  by  the  State  :  390,000  francs  (,£15,600). 

(From  information  sup-plied  by  Mr.  SERRUYS,  Inge- 
nieur  des  Fonts  et  Chaussees,  52,  boulevard  du  Regent, 
Brussels.) 


Owing  to  the  enlargement  of  the  Charleroi-Brussels  canal,  a 
draw  bridge,  the  bridge  platform  of  which  will  be  worked  by 
electricity,  is  to  be  constructed  at  Molenbeek-Saint-Jean. 

Estimated  cost,  borne  by  the  State:  100,000  francs  (^4,000). 

(From  information  supplied  by  Mr.  J.  CHANTEUX, 
Ingenieur  des  Fonts  et  Chaussees,  52 1  Boidevard  du 
Regent,  Brussels.) 

Bibliographia  :  Lefebvre  (E.).  —  Travaux  de  mise  a  grande 
section  du  canal  de  Charleroi  a  Bruxelles  entre  les  ecluses  nos  12  et 
23  actuelles,  situees  sur  le  territoire  des  communes  de  Seneffe  et 
d'Arquennes.  Annales  des  Fravaux  Publics  de  Belgique.  1889. 
June,  pp.  556-562,  2  plates. 

Le  Genie  civil  a  l'Exposiition  universelle  de  Bruxelles,  1910. 
Travaux  publics  en  Belgique;  page  14.  (Published  by  the  Inter- 
national Association  of  Navigation  Congresses). 
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LEFEBVRE  -(E.).  —  Les  ecluses  a  grande  chute  du  canal  de 
Charleroi  a  Bruxelles.  IX$n-  International  Navigation  Congress. 
Dusseldorf,  1902  (Inland  navigation.  1st  Section,  1st  Question.) 

CHENU  (E.).  —  La  traction  des  bateaux  sur  le  canal  de  Char- 
leroi a  Bruxelles.  V//th  Navigation  Congress,  Brussels,  1898. 
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THE  GHENT  BRUGES  CANAL 

The  improvement  works  carried  out  on  the  Ghent-Bruges  canal 
are  with  the  object  of  rendering  it  available  to  the  Rhine  barges, 
100  metres  (109.36  yards)  in  length,  12  metres  (39  feet  3.6  inches) 
wide,  and  drawing  2.50  metres  >(8  feet  2.2  inches)  of  water,  and  to 
render  it  possible,  throughout  the  whole  length  of  the  canal,  for 
them  to  pass  the  very  largest  Walloon  barges,  which  are  40  metres 
(43.74  yards)  long,  5  metres  (16  feet  4.5  inches)  wide,  and  have 
a  draught  of  2.10  metres  (6  feet  10.5  inches). 

Special  crossing  places  are  also  to  be  constructed  at  intervals 
of  from  2  1/2  to  3  kilometres  (1-5  to  1-8  miles)  to  allow  the  Rhine 
barges  to  pass  each  other.  A  telephone  line  will  link  up  the  offices 
of  the  men  in  charge  of  the  swing-bridges ;  so  that  they  can  regulate 
the  speed  of  the  barges  which  are  only  able  to  pass  by  one  another 
at  the  special  crossing  places.  These  are  200  metres  (218.7  yards) 
in  length  and  join  in  with  the  ordinary  cross-section  of  the  canal 
for  75  metres  (82.02  yards)  over  all. 

The  normal  cross-section  of  the  canal  has  a  width  across  the 
bottom  of  18  metres  (19.68  yards) ;  at  the  crossing  places  this  width 
is  increased  to  26  metres  (28.43  yards). 

Al   bends,   the  bottom   of   the  canal   is   widened   in   accordance 

2(A'2  4-  A"'2) 

with  the  formule  S= ■ J;  A'  and  A"  respectively  represen- 

2  R 

ting  half  the  length  of  the  barges  which  may  have  to  pass  each 

1 01  4-0 

other,    in   the  case   in   question =50   and  —  =20;   the  junction 

takes  place,   if  on  the  interior  of   a  curve  over  =70  metres 

(76.55  yards);  if  on  the  exterior  over    (L  +  l)  =  140  metres  (153.11 
yards). 

The  depth  of  water  has  been  fixed  at  3.10  metres  (10  feet  1.9 
inches)  at  summer  level  (5.44  E),  but  as  in  summer  a  slight  cur- 
rent sets  in  towards  Ostend,  the  depth  has  been  increased  by  0.10 
metres  (3.93  inches)  to  allow  for  the  slope  resulting  from  this 
flow. 

The  trace  has  been  designed  so   as  to  make   use,    as   far  as  is 
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possible,  of  the  existing  bed.  However,  at  those  places  where  the 
maintenance  of  the  present  bend  would  have  called  for  an  exagger- 
ated width  of  bed,  a  fresh  cutting  has  been  decided  upon  unless 
local   obstacles  prevent  it. 

The  present  bridges,  which  have  an  opening  of  12  metres  (39 
feet  3.6  inches)  are  retained,  but  when  they  will  require  rebuilding 
their  opening  is  to  be  increased  to  13  metres  (42  feet  6.9  inches). 

The  banks  are  protected,  by  a  revetment  of  bricks  set  up  with- 
out mortar  on  the  "Villa"  system,  reaching  from  the  level  of  (4.28) 
to  the  level  of  (6.50),  that  is,  over  an  expanse  of  4  metres  (13  feet 
1.2  inches),  measured  along  the  slope  of  the  bank.  But  the  slopes 
of  the  cuttings  which  can  be  carried  out  under  the  protection  of  a 
coffer-dam  are  faced  with  brick  masonry  resting  against  a  timber 
support. 

The  canal  has  a  length  of  about  45  kilometres  (27.96  miles). 
The  work  was  commenced  in  1904;  15  kilometres  (9.32  miles)  are 
now  completed1. 

The  work  will  be  carried  out  at  the  expense  of  the  State  and 
will  cost  about  8,000,000  francs  (£320,000). 

(From  information  supplied  by  Mr.  VAN  HAUTE, 
Ingenieur  en  chef,  Directeur  des  Ponts  et  Chaussees, 
Offices  at,  22,  rue  Basse-des-Champs,  Ghent.) 

Bibliographia  :  Cavel  (O.  de)  et  Van  Haute  (G.).  —  Note 
sur  l'emploi  du  revetement  «  systeme  Villa  »,  aux  travaux  d'ame- 
lioration  du  canal  de  Gand  a  Bruges.  Annales  des  Travaux  Pu- 
blics de  Belgique.  1908.  pp.  387-396. 
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JUNCTION  CANAL  AT  GHENT 

The  improvement  works  carried  out  on  the  junction  canal  at 
Ghent,  which  were  begun  on  the  14th.  December  1909,  were  com- 
pleted in  1912. 

This  canal  links  the  Terneuzen  canal  to  the  Ghent-Bruges  ca- 
nal, which  has  just  been  mentioned;  it  may  therefore  be  conside- 
red as  an  extension  of  this  latter. 

From  the  point  of  view  of  navigation,  it  would  have  been  suf- 
ficient to  increase  the  width  of  the  bed  to  18  metres  (19.68  yards), 
this  being  the  size  which  is  proposed  for  the  enlarged  Ghent- 
Bruges  canal.  But  this  improvement  necessitated  the  construc- 
tion of  retaining  walls  along  both  banks,  for  the  boulevards  which 
run  along  it  had  to  be  kept  to  their  present  size.  However  as 
there  are  a  number  of  important  factories  along  the  canal,  to 
which  the  neighbourhood  of  this  waterway  is  of  very  great  advan- 
tage, the  town  of  Ghent  applied  for  permission  to  arrange  moor- 
ings along  the  walls  available  to  fully-loaded  barges,  which  ren- 
dered the  construction  of  retaining  walls  absolutely  necessary; 
These  walls  have  now  been  completed. 

In  this  way,  the  whole  width  of  the  water  level,  which 
amounts  to  35  metres  (38.27  yards)  is  capable  of  being  utilised 
by  vessels.  The  extra  expense  incurred  was  partly  met  by  a  sub- 
vention from  the  local  authorities. 

The  bridge  which  was  at  the  beginning  of  the  canal  has  been 
replaced  by  a  swing-bridge,  giving  two  openings  of  13  metres 
(14.21  yards)  ;  its  axis  has  been  carried  further  downstream,  so 
as  to  facilitate  the  working  of  the  great  Rhine  barges  at  the 
junction  of  the  canal  with  the  Ghent-Bruges  canal. 

Certain  unexpected  difficulties  arose  in  the  course  of  the 
works.  The  soundings  taken  on  both  banks  of  the  canal  on  the 
site  of  the  new  bridge  having  shown  that  on  the  level  of  the  foun- 
dations there  was  a  layer  of  sand  of  great  depth,  it  had  been  de- 
cided to  give  the  pier  a  concrete  foundation  laid  in  a  casing  for- 
med of  stakes  and  sheeting  piles. 

But  on  the  site  of  the  pier,  underneath  the  bed  of  the  canal, 

hb3 
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a  "pocket))  of  mud  2  to  3  metres  (6  feet  6-6  inches  to  9  feet  9.9 
inches)  in  depth  was  met  with.  The  foundation  selected  had  to  be 
replaced  by  a  platform  with  supporting  piles  ;  the  casing  of  sheet- 
ing piles  was  retained.  As  far  as  was  possible  ;  both  inside  and 
outside  the  casing,  the  mud  was  removed  and  replaced  with  sand 
and  the  whole  was  then  compressed  as  much  as  possible  by  piles. 
The  whole  cost  amounted  to  1,454,802.07  francs  (£58,192).  Of 
this  amount  1,359,802,07  francs  (£50,392)  was  paid  by  the  State, 
and  the  remainder,  95,000  francs  (,£3,800)  by  the  town  of  Ghent. 
The  town  of  Ghent  only  contributed  to  the  expense  incurred, 
owing  to  the  demands  made  that  the  canal  should  allow  of  vessels 
mooring  alongside  the  quay-walls,  as  we  have  mentioned  above. 
The  cost  of  remainder  of  the  work,  which  was  of  public  impor- 
tance, naturally  was  borne  by  the  State. 

The  original  scheme  was  modified,  in  accordance  with  the 
explanations  we  have  given  regarding  the  foundations  for  the  pier 
of  the  new  bridge.  Furthermore,  the  bridge,  which  was  to  be 
worked  by  hand,  is  now  to  be  worked  by  electricity.  These  alter- 
ations explain  the  difference  between  the  amount  of  the  estimate, 
1,265,500  francs  (£50,620)  and  the  amount  actually  expended 
1,454,802.07  francs  (£58,192). 

The  work  was  carried  out  under  the  superintendance  of  Mr. 
Van  Haute,  ingenieur  en  chef,  directeur,  with  the  assistance  of 
Mr.  O.  de  Cavel,  ingenieur  principal,  17,  place  du  Casino,  Ghent. 

(From  information  supplied  by  Mr.  VAN  HAUTE, 
Ingenieur  en  chef,  Directeur  des  Fonts  et  Chaussees, 
offices  at,  22,  rue  Basse-des-Champs,   Ghent. 


: 
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THE  COUPURE  CANAL  AT  GHENT 

To  facilitate  communication  between  both  banks  of  the  Cou- 
pure  the  Roimarin  bridge  at  Ghent  is  to  be  rebuilt  and  its  approach- 
es are  to  be  re-arranged. 

The  clamping  and  turning  mouvements  of  the  new  swing- 
bridge  will  be  carried  out  by  electricity.  The  motors,  which  are 
attached  to  the  frame  work  of  the  bridge  below  the  timber  floor- 
ing are  worked  by  "controllers"  placed  in  the  middle  of  one  of  the 
parapets  of  the  bridge. 

The  estimated  expenditure,  which  will  be  borne  by  the  State, 
amounts  to  400,000  francs  (£16,000). 

(From  information  supplied  by  Mr.  CHANTEUX,  In- 
genieur  des  Fonts  et  Ckaussies,  52,  boulevard  du  Re- 
gent, Brussels.) 
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EXTENSION  OF  THE  INTERMEDIATE  REACH  AT  GHENT 

The  extension  of  the  intermediate  reach  at  Ghent,  which  comes 
between  the  maritime  portion  of  the  Scheldt,  and  the  upper  reach 
of  Ghent  (1st  and  2nd  reaches),  has  just  been  completed.  The 
work  was  begun  in  1907. 

Communication  between  the  Upper  Scheldt,  the  maritime  por- 
tion of  the  Scheldt  and  the  port  of  Ghent  is  now  facilitated  by  the 
removal  of  two  locks.  Two  fixed  bridges  of  22  metres  (24.06 
yards)  span  and  a  drawbridge  of  21  metres  (22.96  yards)  span, 
have  been  substituted  for  four  swing-bridges  with  openings  of  from 
7  to  9  metres  (22  feet  11  inches  to  29  feet  5  inches).  Lastly,  for 
the  use  of  inland  barges,  a  barge  basin  60  metres  (65.6  yards)  in 
width  and  250  metres  (273.4  yards  in  length  has  been  built. 

During  the  construction  of  the  lock  which  forms  part  of  the 
works  under  construction  quicksands  were  met  with  at  about  the 
height  of  the   sill. 

The  workings  were  nevertheless  carried  out  quite  easily,  being 
kept  free  of  water  means  of  suction  pipes. 

It  took  45  days  to  lower  the  level  of  the  subterranean  water  by 
2.25  metres  (7  feet  4.3  inches). 

The  work  was  carried  out  under  the  superintendance  of  Mr.  L. 
Grenier,  ingenieur  en  chef,  direoteur,  rue  Basse-le-Qiamp,  22, 
Ghent. 

The  cost,  up  to  the  present  has  amounted  to  about  4,000,000 
francs  (£160,000)  (amount  of  the  estimate  3,300,000  francs).  It  is 
borne  by  the  State,  but  the  city  of  Ghent  subscribes  an  amount 
equal  to  about  10  0/0  of  the  cost.  This  expenditure  is  not  being 
incurred  with  any  view  of  obtaining  an  increase  of  receipts  from 
tolls.  The  works  will  greatly  facilitate  inland  navigation;  but 
it  is  impossible  to  estimate  precisely  the  increase  likely  to  arise 
therefrom  in  the  future,  as  this  depends  not  only  on  the  facilities 
offered  to  navigation  but  also  on  economics. 

*  * 

Important  extension  works  on  the  intermediate  reach  at  Ghent 
3rd  section),  including  the  removal  of  the  Pecherie  lock,  the  re- 
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moval  of  the  "Pecherie"  swing-bridge  and  its  replacement  by  a 
drawbridge,  and  the  improvement  of  the  Pecherie  canal  to  the 
right  of  the  lock  wihich  is  to  be  removed,  have  also  been  decided 
upon  in  1913. 

These  works  will  complete  those  we  have  just  mentioned  and 
wihich  were  carried  out  between  1907  and  1910,  in  the  Ghent  canal 
system  witlh  a  view  to  facilitating  communication  between  the  Up- 
per Scheldt,  the  maritime  portion  of  the  Scheldt  and  tihe  port  of 
Ghent,  by  means  of  the  removal  of  two  locks. 

When  the  work  is  completed,  the  Pecherie  canal  will  have  a 
depth  of  water  of  3  metres  (9  feet  9.9  inches)  and  an  average  width 
of  35  metres  (38.27°  yards). 

The  draw-bridge  will  consist  of  a  single  span  18  metres  (19.68 
yards)  in  width  with  a  minimum  clearance  of  6.50  metres  (21  feet 
3.4  inches). 

The  expenditure  iis.  estimated  to  ajmount  to  500,000  francs 
(£'20,000),  and  will  be  entirely  borne  by  the  State. 

(From  information  supplied  by  Mr.  Louis  GRENIER, 
Ingenieur  en  chef,  Directeur  des  Fonts  et  Chaussees, 
22,  rue  Basse-des-C 'hamps ,  Ghent.) 

Bibliographia  :  BONNET  (L.).  —  Les  travaux  d'extension  du 
bief  intermediaire  a  Gand.  Annates  des  travaux  publics  de  Bel- 
gique,  1912,  August,  pp.  743-783,  8  plates. 

BONNET  (L.).  —  Le  pont  Saint-Georges  sur  la  Lys  a  Gand. 
Annates  des  ingenieurs  sortis  des  Ecoles  speciales  de  Gand,  1913, 
Number  1. 
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JUNCTION    CANAL 

BETWEEN  THE 

MEUSE   AND  THE  SCHELDT,  AND    ITS   BRANCHES 


Improvement  of  the  inland  canals  linking  up 
Liege  and  Antwerp. 

In  order  to  facilitate  the  circulation  of  the  big  Rhine  barges,  the 
inland  canals  linking  up  Liege  and  Antwerp  will  be  greatly  im- 
proved by  the  important  alterations  which  have  been  decided  upon 
in  1912. 

The  width  of  the  bed  of  the  canal  will  be  increased  to  22  me- 
tres (24.06  yards),  the  depth  to  3  metres  .(9  feet  9.9  inches)  along 
the  banks,  and  3.75  metres  (12  feet  3.2  inches)  along  the  axis  of 
the  waterway.  The  available  dimensions  of  the  new  locks  will  be 
125x14  metres  (136.7  by  15.3  yards)  and  all  necessary  precau- 
tions will  be  taken  with  a  view  to  facilitate,  if  necessary,  a  fur- 
ther extension.  Moreover,  a  lock  of  smaller  dimensions  (50  x  7  me- 
tres [54.68  by  7.65  yards])  will  be  built  alongside  each  large  lock, 
both  of  the  looks  having  a  depth  of  water  of  3.50  metres  .(11  ^eet 
5.5  inches).  The  improvements  will  be  carried  out  in  two  stages. 

Tlhe  first  series  of  works  are  designed  with  the  object  of  permit- 
ting the  continuous  circulation  and  easy  crossing  of  vessels  of  600 
tons  by  obtaining  a  width  of  bed  of  15  to  17  metres  (16.4  to  18.5 
yards).  The  existing  structures,  and,  more  especially,  the  locks 
whose  available  dimensions  will  be  provisionally  retained,  will 
thus  be  able  to  give  their  maximum  output. 

The  final  improvement  will  form  the  second  stage.  However, 
the  canal  will  be  immediately  widened  to  its  future  cross-section 
in  the  stretch  between  Herenthals  and  the  new  Schooten  lock. 

In  tho  portion  which  reaches  from  this  latter  structure  to  the 
Carrette  basin,  at  Antwerp,  the  canal  will  be  given  a  width  of  40 
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metres  (43. T  yards)   between  the  walls  and   a  depth  of  3. 75  me- 
tres (12  feet  3.2  inches). 

The  canal  will  branch  off  between  the  Garette  and  Lefebvre  ba- 
sins at  Antwerp;  tlhe  width  of  the  bed  and  the  depth  of  water  along 
this  branch  will  be  the  same  as  that  proposed  between  the  new 
Schooten  lock  and  the  Carette  basin  (see  page  41  for  notes  relat- 
ing to  the  branch  of  the  junction-canal  from  the  Scheldt  to  the 
Meuse. 

The  cost,  no  total  estimate  of  which  has  yet  been  prepared,  will 
be  borne  solely  by  the  State,  the  parties  concerned  not  having  any 
financial  stake  in  the  work. 

It  is  impossible,  as  yet,  to  estimate  the  effect  of  these  improve- 
ments on  the  increase  of  traffic  and  of  tolls  likely  to  arise  there- 
from. 

* 

The  works  relating  to  the  improvement:  1°  of  the  lower  reach  of 
the  junction  canal  from  the  Meuse  to  the  Scheldt,  2°  of  the  branch 
canals  to  Turnhout  and  from  Turnhout  to  Antwerp,  were  comple- 
ted in  the  course  of  1911-1912.  They  had  been  begun  in  1907 
and  1902. 

As  regards  the  junction  canal  from  the  Meuse  to  the  Scheldt,  it 
was  necessary  to  facilitate  the  circulation  of  the  great  Rhine  barges 
in  the  last  reach  of  the  canal,  and  to  place  this  reach  in  connec- 
tion with  with  the  Antwerp  docks,  by  obtaining  a  width  across  the 
bed  of  22  metres  (24.06  yards),  and  a  depth  of  water  of  3  metres 
(9  feet  9.9  inches).  The  scheme  also  included  the  construction  of  a 
permanent  bridge  with  a  span  of  44  metres  (48.12  yards). 

These  various  works  were  earned  out  under  the  direction  of 
Baron  Prisse,  Ingenieur  en  chef  (deceased),  with  the  assistance 
of  Mr.  Claes,  Ingenieur  principal  (22,  rue  Grisar,  Antwerp).  The 
cost,  which  amounted  to  1,318,000  francs  (£52,720)  (estimated 
prise:  1,151,000  francs  [£46,0001),  was  entirely  borne  by  the  State. 
It  is  impossible  to  estimate  as  yet  what  the  tolls  and  increase  of 
traffic  arising  from  these  works  will  amount  to. 

As  regards  the  branch  canals  t'o  Turnhout  and  from  Turnhout  to 
Antwerp,  the  work  was  undertaken  with  the  object  of  permitting, 
firstly,    the  regular  and  continuous   navigation   of   the   canal   by 
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barges  of  5  to  5.50  metres  (16  feet  4.5  inches  to  18  feet)  in  width 
and,  secondly,  the  occasional  circulation: 

1°  of  barges  of  68  by  8  metres  (71.08  by  8.7  yards)  over  the 
whole  reach  en  tending  from  the  beginning  of  the  canal,  at  Des- 
schel,  to  the  Ryekevorsel  lock,  being  a  distance  of  about  38  kilo- 
metres (23.6  miles); 

2°  of  barges  of  6.50  metres  (21  feet  3.4  inches)  width  over  that 
portion  of  the  canal  situated  below  Ryekevorsel. 

The  width- of  the  bed  of  the  canal  was  therefore  increased  to 
12  metres  (39  feet  3.6  inches),  the  depth  to  2.40  metres  (7  feet  10.2 
inches). 

Moreover  a  permanent  bridge  with  a  span  of  28.50  metres  (31.1 
yards)  was  built.  One  of  the  banks  along  a  part  of  its  course 
has  yet  to  be  strengthened,  eight  bridges  are  to  be  rebuilt  as  they 
only  have  an  available  opening  of  5.50  metres  (18  feet)  and  a  lock 
of  similar  width  is  to  be  removed.  The  new  bridges  will  be 
either  of  the  fixed  or  swfing  type;  the  former  will  have  an  opening 
of  28.50  metres  (31.16  yards),  the  latter  of  12  metres  .(39  feet  3.6 
inches) . 

The  dimensions  of  the  old  locks  which  will  be  retained  are 
54x7  metres  (54.68  by  7.65  yards). 

All  the  works  have  been  carried  out  under  the  superintendance 
of  Baron  Ph.  Prisse  (deceased)  and  of  Mr.  E.  Chenu  (64,  rue  Saint- 
Hubert,  Antwerp),  Ingenieurs  en  chef,  directeurs. 

The  cost,  entirely  borne  by  the  State,  amounted  to  4.675,000 
(£187,000)  contract  price  :  4,721,000  francs  (£188,840). 

As  in  the  preeeed'ing  cases,  it  is  not  possible  to  determine  the 
increase  in  the  receipts  from  the  tolls  or  of  the  traffic  likely  to 
occur  from  these  improvements.  u 

(From  information  supplied  by  Mr.  CHENU,  Inge- 
nieur  en  chef,  Directeur  des  Fonts  et  Chaussees,  64,  rue 
Saint-Hubert,  Antwerp.) 

Bibliographia  :  DESCLANS  (F.)  and  CLAES  (T.).  —  Les  travaux 
d'amelioration  projetes  aux  canaux  d'embranchement  vers  Turn- 
hou't  et  de  Turnhout  vers  An  vers.  Annates  des  Travaux  publics  de 
Belgique,  1903,  February,  1st  vol.  pp.  125-132,  1  plate. 
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Branch  of  the  junction  canal  from  the  Meuse 

to  the  Scheldt. 

The  present  means  of  access  to  the  new  maritime  etablishments 
to  the  north  of  Antwerp,  around  the  Asia,  Bois,  or  Kaittendyok 
basins,  present  .great  difficulty  and  even  a  certain  danger  to  the 
inland  'barges  coming  from  the  Campine,  owing  to  the  winding 
route  and  the  great  amount  of  traffic. 

A  branch  of  the  junction  canal  from  the  Meuse  to  the  Scheldt, 
in  that  portion  included  between  the  Lefebvre  basin  and  the 
Eeckeren  road,  was  planned  in  1912  with  a  view  to  improving  the 
situation. 

The  bed  of  the  new  canal  will  have  a  width  of  26  metres  (28.43 
yards)  and  a  depth  of  4  metres  (13  feet  1.2  inches);  it  will  be  bor- 
dered by  quay-walls,  of  which  the  foundations  are  laid  below  the 
level  of  the  bed  itself.  The  construction  of  a  mooring  basin 
44.89  metres  (49.1  yards)  in  width,  to  be  obtained  by  widening 
the  waterway,  has  been  provided  for. 

The  plans  of  this  branch  are  shown  on  the  plate  annexed  to  this 
report  and  entitled  "Port  of  Antwerp.  Improvements  of  the 
Scheldt  between  Antwerp  and  the  Kruisschans  bend  and  the  new 
maritime  establishments  to  the  north  of  Antwerp". 

The  scheme  includes  the  construction  of  two  leaf  bridges  to  be 
built  over  the  branch  canal,  so  as  to  open  communication  with  the 
maritime  establishments  to  the  north  of  Antwerp.  The  principal 
dimensions  of  these  two  works  are  as  follows  : 

Width  of  the  navigable  opening  between  the  abutments  of  the 
bridges  :  26  metres  (28.43  yards). 

Width  of  the  carriage  way  of  the  bridge  :  5.30  metres  (17  feet 
4.3  inches). 

Width  of  the  pavements  :  1.10  metres  (3  feet  7.3  inches).     . 

The  opening  or  closing  of  the  bridge  is  carried  out  in  90  seconds. 

The  cost,  entirely  borne  by  the  State,  is  made  ont  as  follows  : 

Canal  and  mooring  basin  ....     600,000   francs  (£24, 000 ) 

Leaf  bridges  including  the  abutments  450,000  francs  (£18,000) 

Total     1,050,000  francs  (£42,000) 
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It  is  doubtful  whether  the  receipts  or  traffic  of  the  canal  will  be 
increased   by  (these  works. 

(From  information  supplied  by  Mr.  BONNET,  Ingenieur 
des  Fonts  et  Chaussees,  Marche  au  Ble  de  Zelande,  Bati- 
ments  des  services  maritimes.  Antwerp.) 

*  * 

Two  leaf  bridges,  on  the  Scherzer  system,  are  to  be  built  ovei 
the  branch  of  the  junction  canal  from  the  Meuse  to  the  Scheldt, 
near  the  Lefeibvre  dock,  at  Anfwerp,  so  as  to  facilitate  the  circu- 
lation of  goods  by  means  of  carts  and  waggons,  between  the 
various  parts  o<f  the  port. 

The  bridges  will  be  worked  by  electricity.  The  motors,  which 
will  be  worked  from  a  shed  in  rear  of  the  pivot,  wilil  be  fixed  on 
the  timbering  of  the  bridge,  to  the  right  of  the  centre  of  the  sector 
of  revolution. 

The,  cost,  borne  by  the  State,  is  approximately  estimated  at 
340,000  francs  (£13,600),  the  work  to  be  carried  out  at  Schedule 
prices. 

(From  information  supplied  by  Mr.  SERRUYS,  Ingenieur 
des  Fonts  et  Chaussees,  52,  Boulevard  du  Regent,  Brussels.) 


Items  mentioned  in  Fig.  1. 

(a)  Normal  cross-section  of  the  Liege-Maestricht  canal    after  the  com- 
pletion  of  the  present  dredging  operations. 

(b)  Timber  fenders   to  be   erected   at    the   swing-bridges   on   the  Liege- 
Maestricht  canal. 

Vue    en    elevation    suivant  l'axe    du    =    Elevation   along   the   axis   of  the 

canal  canal. 

Vue  en  plan  =   Plan. 

Position  du  pont  ouvert  =    Position  of  bridge  when  open. 

Pile  de  la  vo!ee  =   Pier  for  the  cantilever  end. 
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LIEGE  MAESTRICHT  CANAL 
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The  general  dredging  of  the  Liege-Maestricht  canal,  over  a 
length  of  about  16  kilometres  (9.94  miles),  in  the  Belgian  portion 
of  the  canal,  was  decided  upon  in  1912. 

The  object  in  view  is  to  facilitate  the  circulation  and  crossing 
of  vessels.  To  obtain  satisfactory  results,  the  bottom  of  the  canal 
has  been  dredged  to  a  width  of  about  16  metres  (17.49  yards)  and 
has  ibeen  given  a  depth  of  water  throughout  of  2.50  metres  (8  feet 
2.2  inches)  and  a  depth  of  2.75  metres  (9  feet  0.1  inches)  over  a 
i width  of  7  metres  (22  feet  11.1  inches)  along  the  axis  of  the 
canal,  in  order  to  realise  the  canal  bed  as  shown  in  sketch  1,  fig.  1. 

The  vessels  passing  up  and  down  the  canal  have  a  width  of  5  to 
6.30  metres  (16  feet  4.5  inches  to  21  feet  7.3  inches)  and  a  draught 
of  1.90  metres  (6  feet  2.9  inches). 

The  ratio  of  the  wetted  section  of  the  canal  to  the  maximum 
width  amidships  of  the  large  vessels  using  the  canal  will  be 
approximately  equal  to  4. 

The  estimated   cost  of  the  dredging  amounts  to  about  200,000 

francs  (£8, 000).   This  expenditure  will  be  borne  wholly  by  the 

State.   The  work,  when  completed  will  allow  of  vessels  circulating 

more  rapidly  and  with  less  tractive  resistance.  These  circumstances 

will  tend  to  reduce  freight  charges  and  increase  the  traffic. 

* 
*  * 

It  has  also  been  decided  to  construct  timber- fenders  around  the 
swing-bridges  of  this  canal. 

This  should  facilitate  entrance  into  the  bridge  channel  and 
reduce  the  risks  of  injury  to  these  structures  as  well  as  to  the 
vessels  themselves  (fug.  1,  sketch  2.). 

The  estimated  cost  of  these  timber  fenders,  which  number  thir- 
teen, is  125,508  francs  (about  ,£5,020). 

The  cost  of  the  work  will  be  borne  by  the  State. 

The  facility  thus  obtained  in  entering  the  /bridge  channels  will 
allow  of  the  quicker  passage  of  vessels  through  the  bridges.  From 
the  point  of  view  of  the  traffic,  the  effect  of  this  work  will  be 
identical  witji  the  above  mentioned  work. 

(From  information  supplied  by  Mr.  E.  JACQUEMIN, 
Ingenieur  en  chef  ,  Direcieur  des  Fonts  et  Chaussees,  2,  rue 
Forgeur,  Liege.) 
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CANAL  FROM  THE  LYS  TO  THE  YPERLEE 

The  canal  from  the  Lys  to  the  Yperlee  has  not  a  sufficient  natu- 
ral feed-water  supply.  It  is  therefore  necessary  to  find  artificial 
means  of  supplying"  water  to  the  canal. 

The  scheme  proposes  the  raising,  from  lock  to  look,  as  far  as  the 
watershed  reach,  of  the  water  of  the  Lys.  In  the  watershed  reach 
a  reservoir  will  be  constructed,  from  which  water  will  be  supplied 
by  natural  gravitation  to  the  reaches  on  either  side,  as  and  when 
required. 

A  central  pumping  station  will  be  built  at  Comines,  on  the  right 
of  the  double  lock  1-2.  This  station,  which  will  be  fitted  with  two 
Diesel  motors  (alternators,  centrifugal  pump),  will  supply  the  four 
secondary  pumping-  stations,  which  are  to  be  erected  ito  the  right 
of  locks  3-4-5  and  6a.  The  pumps  at  the  central  station,  worked  by 
Diesel  motors,  will  raise  the  water  from  the  first  reach  to  the 
second,  thus  directly  utilising-  the  power  of  the  motors,  whilst  the 
four  sub-stations,  fed  by  the  alternators,  will  raise  the  waiter  from 
reach  to  reach.  Owing  to  the  short  length  of  reach  5,  the  station 
on  the  right  of  lock  5  will  draw  the  waiter  from  reach  4  and  force 
it  up  to  reach  5  through  a  cast  iron  conduit. 

All  the  equipment,  motors,  pumps,  and  electric  cables  are  in 
duplicate  sets  so  as  to  afford  the  maximum  security. 

The  Diesel  motors  will  be  of  350  HP.,  and  the  average  output 
of  the  pumps  will  be  550  L. ;  the  electrical  energy  will  be  trans- 
mitted to  the  sub-stations  in  the  form  of  a  3  phase  current  at  a 
tension  of  3,000  volts. 

The  total  height  to  which  the  water  is  raised  is  22.55  metres 
(24.6  yards). 

The  cost  of  the  works  is  estimated  to  be  500,000  francs 
(£20,000)  this  expenditure  will  be  borne  by  the  State. 

The  bargemen,  using  the  canal,  will  pay  the  usual  tolls  laid 
down  for  passing-  through  locks. 

(From  information  supplied  by  Mr.  SERRUYS,  Ingenieur 
des  Fonts  et  Chaussees,  52,  Boulevard  du  Regent,  Bru- 
sels.) 


BELGIUM 


II.  OCEAN  NAVIGATION 


A.   TIDAL  RIVERS 


THE  MARITIME  PORTION  OF  THE  SCHELDT  AND  THE 

PORT  OF  ANTWERP  (1) 


Construction  of  two  docks.  —  Wheat  basin.  —  Swing-bridges.  — 
Dry  dock.  —  Improvement  of  the  Scheldt  between  Antwerp 
and  Kruisschans.  —  Extension  of  t  he  maritime  installa- 
tions of  Antwerp.  —  Lock  of  Kattendyck,  —  Strengthening 
of  the  quay  walls  along  the  Scheldt.  —  Drainage  of  the 
wharves.  —  Electric  lift.  —  Floating  landing  stage  at  St- Anne. 
—  Dredging  of  the  Scheldt.  —  Transporter  bridge. 


IMPROVEMENT  WORKS  ON  THE  RUPEL  (2) 


(1)  See  attached  plate  entitled:  "Port  of  Antwerp".  Improvements  of 
the  Scheldt  between  Antwerp  and  the  Kruisschans  bend  and  the  new  mari- 
time installations  to  the  north  of  Antwerp. 

(2)  See  Canal  and  maritime  installations  of  Brussels,   page  81. 
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Fig.  2.   Port  of  Antwerp. 
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Construction  of  two  docks,  n    2  and  3,  and  of  a  part  of  the 

canal  basin. 

The  examination  of  tenders  for  the  construction  of  the  extension 
works  of  the  maritime  establishments  of  the  port  of  Antwerp, 
consisting  »of  the  construction  of  two  docks  (nos  2  and  3)  together 
with  the  portion  of  the  canal  jDasin  1  kilometre  (1093.6  yards)  in 
length,  took  place  on  the  24th  August  1908,  after  a  complete 
examination  of  the  proposed  'scheme  by  the  authorities  of  the  Ponts 
et  Chaussees.  The  tender  of  Messrs  Medaets  and  H.  de  Clercq, 
anounting  to  13,390,000  francs  .(£535,600),  was  accepted  and  the 
order  to  commence  work  was  given  on  the  4t'h  January  1909.  /Accord- 
ing to  the  conditions  of  the  /specifications,  the  work  must  be 
completed  by  the  3r<3  January  1914,  and  from  the  present  state 
of  the  works  (l®t  September  1913)  it  dees  not  appear  that  this  limit 
will  be  exceeded  (1)  . 

The  quay  walls  built  in  the  dry  (are  already  finished  and  the 
docks  filled  with  water.  Nine  caissons  of  ferro-concrete,  out  of  a 
total  of  15,  have  been  sunk  in  their  'respective  positions  and  they 
are  now  being  filled  with  concrete  to  form  the  foundations  of  the 
junction  walls  linking  the  new  constructions  with  those  already 
existing.  Dredging  moreover  as  being  carried  out  in  various  parts 
of  the  works. 


Items  mentioned  in  Fig.  2. 

Construction  of  two  docks  nos  2  and  3,  and  of  part  of  the  canal  'basin  over 

a  leng'th  of  one  Kilometre  (6  miles). 
(See  also  the  general  plan  of  the  improvement  works  on  the  Scheldt  and 

of  the  new  maritime  installations  to  the  north  of  Antwerp),  page  57. 
Darse  =   Dock. 

Bassin  aux  grains  =   Wheat  basin. 

Cale  seche  =    Dry  dock. 

Derivation  du  canal  de  jonction  de  la    =   Branch    of     the     junction     canal 

Meuse  a  l'Escault.  between     the     Meuse     and     the 

Scheldt. 
Cours  actuel  =    Present  course  of  the  Scheldt. 

Nouveau  cours  =    New  course  of  the  Scheldt. 

(1)    The  work  was  completed  within  the  time  limit. 
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The  object  of  the  works  is  to  meet  the  requirements  that  have 
arisen  owing  to  the  increase  in  the  traffic  of  the  port,  and  to  reduce 
the  overcrowding  which  occurs,  periodically,  in  the  existing  jdocks. 
The  works  consist  (Fig.  2)  of  the  construction  of  2  dock  basins, 
the  width  of  the  dock's  being  200  metres  (218.73  yards)  and  of 
the  canal  basin  250  metres  (273.4  yards),  giving  a  total  water- 
surface  of  68  hectares  (168  acres)  and  a  total  wharfage  of  about 
5,500  metres  (6015.1  yards). 

The  depth  of  water  at  the  ifoot  of  the  quays  is  10.70  metres  (35 
feet)  along  the  .south  portion  and  11.65  ,metres  (38  feet  2  inches) 
along  the  northern  portion  of  the  proposed  docks. 

The  construction  of  the  embankments  and  wharves  has  been 
carried  out  in  the  dry,  up  to  a  .height  of  10  to  11  metres,  by  the 
aid  of  a  natural  cofferdam  and  after  the  subsoil  water  had  been 
drained  off,  the  foundations  resting  on  a  layer  of  sand  and  shells 
of  very  good  quality.  The  pumping  out  of  the  water  was  done 
by  means  of  tube  drills  and  electric  pumps.  After  the  water  has 
been  let  into  the  docks  and  the  .natural  cofferdam  has  been  dredged, 
500  metres  (546.82  yards)  'have  still  to  be  laid  under  water,  by 
means  of  caissons  of  ferro-concrete,  in  order  to  join  up  the  new 
quay  [walls  with  those  already  built. 

We  have  mentioned  above  that  the  cost  of  the  work,  according 
to  the  amount  of  the  estimate,  amounted  to  13,390,000  francs 
(£535,600)  ;  as  a  matter  of  fact  the  expenditure  will  really  amount 
to  about  13,500,000  francs  (£  540,000).  The  State  will  bear  the 
whole  cost  of  the  work;  the  docks  jwill  probably  be  taken  and 
bought  up,  after  construction,  Iby  the  administration  of  Antwerp, 
which  .takes  charge,  at  present,  of  the  vworking  of  all  the  other 
docks  of  the  port. 

No  important  alteration  was  made  in  the  original  scheme  of  the 
work,  which  has  been  carried  out  under  the  direction  of  Mr.  Fr. 
Zanen,  ingenieur  en  chef,  directeur  des  Ponts  et  Chaussees  (74  rue 
Van  Schoonbeke,  Antwerp),  assisted  by  Mr.  Leon  Descans,  inge- 
nieur (same  address). 

(From  information  supplied  by  Mr.  Leon  DESCLAXS, 
ingenieur  des  Ponts  et  Chaussees,  74,  rue  Van  Schoon- 
beke, Antwerp.) 
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Bibliographia:  Extension  du  Port  d'Anvers.  —  Construction  de 
deux  nouvelles  d arses.  Annates  des  Travaux  -publics  de  Belgique, 
August  1908,  pp.  617-620.  2  plates. 

Official  documents:  Specification  N°  52  of  1908,  with  11  plans 
attached.  Musee  commercial,  15  rue  des  Augustins.  Brussels. 

MISSOTEN  (C.)  and  ZANEN  (F.).  , —  Construction  du  troncon 
sud  du  Bassin-canal  et  de  deux  dames  correspondantes.  Description 
des  chan  tiers.  Annates  des  Travaux  publics  de  Belgique.  Octobre 

1910,  pp.  748-730,  4  plates. 

Les  agrandissements  du  port  jd'  An  vers.  —  Construction  of  the 
south  portion  of  the  canal  basin,  etc.,   Genie  Civil ,   28  January, 

1911,  2  fags,  1  plate. 

NEUT  (Ad.).  —  Construction  du  troncon  sud  du  Bassin-canal, 
etc...  Revue  de  la  Ligue  maritime  beige ,   15th  jne,    1912. 
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Wheat  basin. 

In  order  to  facilitate  the  concentration  iof  the  wheat  trade  and 
thus  to-  reduce  to  a  minimum  .the  expenses  of  storage,  the  communal 
authorities  decided,  in  1913,  to  construct,  between  docks  1  and  2, 
to  the  north  of  Antwerp,  a  dock  of  slight  depth  opening  on  to  the 
canal  basin,  to  take  the  lighters  necessary  for  the  transshipment 
and  transport  of  grain.  As  is  shown  in  Fig.  2,  ocean-going  ships 
will  be  able  to  moor  alongside  the  wharves  of  docks  1  and  2,  which 
bound  the  new  work  on  the  north  and  south. 

The  wheat  basin  (including  the  entrance  channel  of  35  metres 
(38,27  yards)  in  width  has  an  area  o.  9.7  hectares  (23.96  acres),  a 
depth  of  water  of  4  metres  (13  feet  1.2  inches)  and  a  total  wharfage 
of  1,500  metres  (1640.4  yards). 

The  width  of  the  wharves,  between  the  basin  and  docks  1  and 
2,  is  123.75  metres  (135.27  yards).  The  equipment  of  the  wharves 
will  include  cranes,,  fixed  and  travelling  transporters,  silos, 
wharehouses  with  upper  stories  and  goods  sheds. 
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The  cost,  which  will  be  borne  by  the  city  of  Antwerp,  is  estimated 
to  be  2,000,000  francs  (£  80,000)  ,  for  the  basin  only,  and 
11,000,000  francs  (£440,000)  for  the  equipment  of  the  wharves, 
which  latter  question  is  not  as  yet  definitely  settled. 

* 
*  * 

Swing  bridges. 

Two  new  swing  bridges,  built  to  replace  Cither  older  works,  were 
opened  to  the, public  in  1913.  One  of  these  is  on  the  communicating 
channel  between  the  Guillaume  and  Bonaparte  basins,  the  other 
on  the  entrance  channel  Reading  from  the  old  docks  to  the  Katten- 
dyck  basin.  Each  has  a  length  of  33.75  metres  (36.85  yards)  ,and 
a  width  of  8.5  metres  (26  feet  4.4  inches),  and  includes  a  carriage 
way  .5.20  metres  (17  feet)  in  width,  and  pavements  of  2.40  metres 
(7  feet  10.2  inches)  wide,  with  main  igirders  forming  the  parapets. 

The  first  bridge,  which  is  elevated,  leaves  sufficient  space 
between  the  stringers  and  the  level  of  water  in  the  docks  to  allow  of 
the  passage  of  loaded  lighters  when  the  mast  is  lowered. 

The  second  bridge,  which  is  for  the  use  of  the  railway,  will 
carry  the  heaviest  locomotives  mow  in  use  in  the  port  (70  tens). 

Begun  an  1912,  the  work  took  about  one  year;  the  isetting  up  of 
each  of  the  structures  did  not  take  much  over  a  month.  All  that 
remains  to  be  done,  is  the  installation  of  the  clamping  apparatus 
which  is  worked  by  hydraulic  power,  and  is  now  being  fixed. 

The  total  cost  amounts,  in  actual  payments,  to  200,000  francs 
(£  8,000);  .this  expenditure  is  borne  by  the  city  of  Antwerp. 

(From  information  supplied  by  Mr.  Fr.  DE  WINTER, 
Ingenieur  en  chef ,  Directeur  du  Service  des  Travaux 
maritimes  de  la  ville  d'Anvers,  10,  rue  des  Architectes, 
Antwerp.) 


Dry  Dock. 

A   large  dry    dock,    opening   into   the  Lefebvre   basin,     in     the 
direction  of  the  Royers  lock,    is   new   under  construction.      This 
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Fig.  3.  Port  of  x\ntwerp. 
Cross-sect  ion  of  the  dry  dock. 
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work,  of  which  a  cross-section  is  -given  in  .Fig.  3,  is  intended  for 
use  in  dry  docking  the  very  largest  steamships  —  up  to  a  length 
of  220  metres  (240.6  yards)  —  which  make  use  of  the  port  of 
Antwerp.    The  following  are  the  main  features: 

Length  on  the  keel  blocks  .  200  metres  (218.7  yards) 
Depth  of  water  ....  8.75  metres  (28  feet  7-7  inches) 
Width  of  the  entrance  lock  gate  .  26.00  metres  (28.43  yards) 
The  closing  of  the  dock  is  done  by  means  of  a  caisson.  The 
output  of  the  centrifugal  pumps,  which  are  3  in  number,  will  be 
30,000  cubic  metres  (39,241  cubic  yards)  per  hour. 

The  cost  of  these  works,  including  the  sump,  the  pumping 
station  and  the  pumping  machinery,  etc.,  is  estimated  to  amount 
to  5,500,000  francs  (£220,000). 

The  whole  oost  will  be  borne  by  the  city  of  Antwerp. 

(From  information  supplied  by  Mr.  Fr.  DE  WINTER, 
lngenieur  en  chef  de  la  ville  d'Anvers,  Directeur  du 
Service  des  Travaux  tnaritimes,  10,  rue  des  Architectesy 

Antwerp.) 


* 
*  * 


Training  works  for  the  improvement  of  the  course  of  the  Scheldt 
between  Antwerp  and  the  bend  of  Kruisschans,  and  extension 
of  the  maritime  installations  afong  the  banks  of  the  river. 


The  new  Act  of  the  15th  May  1912,  which  substituted  for  the 
vast  programme  of  works  voted  by  the  Belgian  parliament  ,in  1906, 
a  more  restricted  scheme,  includes  the. appropriation  of  a  preliminary 
credit  of  15,000,000  francs  .(£  600,000)  for  the  compulsory  pur- 
chase of  the  land  required  for  the  construction  of  the  training  works 
to  regulate  the  bed  of  the  Scheldt. 

The  object  of  these  works  (Fig.  4)  is  as  follows: 
1.   to  facilitate  the  entrance  of  large  vessels  to  the  port  of  Ant- 
werp by  means  of  a  continuous  channel,  having  easy  curves  and 
a  depth  of  water  throughout  of  about  12  metres  (39  feet  3.6  inches) 
at  low  tide ; 


—  5' 


2°  to  prolong  the  quay  walls  along  the  right  bank  over  a  distance 
of  3,500  metres  (3827. T  yards),  as  far  as  /\ustruwell; 


Fig.    -i.    Port   of   Antwerp.  General  plan  of  the  proposed   works. 

Jusant  =   Ebb. 

Flot  =   Flood  tide. 

Nouveau  oour-5'  de  l'Escaut  =    New  course  of  the   Scheldt. 


3°  to  arrange  facilities  for  the  construction  of  means  of  coming 
alongside  ,with  deep  water,  over  a  distance  of  4,750  metres  (5194.7 
yards)  along  the  left  bank ; 

4°  to  ensure  means  of  constructing  quay  walls  over  a  length  of 
1,170  metres  (1279  yards)  at  the  ,bend  of  Kruisschans,  above  the 
channel  of  the  proposed  lock  at  the  mouth  of  the  canal-basin,  and 
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below    this    point,    over  a  length  which  will   depend  on  the  trace 
adopted  for  the  training  works  of  the  river  in  that  district. 

The  cost  of  the  work  ;has  pot  yet  been  estimated.  The  expen- 
diture will  be  borne  by  the  State. 

(From  information  supplied  by  Mr.  HENRI  VAXDER  VlN, 
Ingenieur  en  chef ,  Directeur  des  Fonts  et  Chaussees,  18,  rue 
du  Grand  Chi  en,  Antwerp.) 

Bibliographia  :  Projet  de  loi  relatif  a  1' amelioration  du  cours  de 
T'Escaut  entre  Anvers  et  le  Kruisschans  et  aux  travaux  qui  en 
sont  la  consequence.  Annates  des  Travaux  public  de  Belgique. 
1912,  vol.  2,  pp.  337-351,  1  plate. 

Projet  de  loi  relatif  a  1' amelioration  du  cours  de  l'Escaut  entre 
Anvers  et  le  Kruisschans  et  aux  travaux  qui  en  sont  la  consequen- 
ce. Rapport  fait  au  nom  de  la  Commission  centrale  par  Mr.  Ver- 
haegen.  Annates  des  Travaux  publics  de  Belgique,  1912,  vol.  3, 
pp.  593-631.  (including  the  addenda  and  the  Act  of  the  15th  the 
15th  May  1912). 

KAEMMERER  (W.).  —  Der  ausbau  des  Ha  fens  von  Antwerpen. 
Zeitschrift  des  Ver:  Deutscher  Ing.,  11   January   191:',. 

Projet  de  rectification  du  cours  de  l'Escaut  entre  Anvers  et  le 
Kruisschans.  Genie  civil,  22  January  1912,  pp.  162-163,  2  figs, 
1  plate. 

VAN  MlERLO  (C.  J.).  —  Redressement  de  l'Escaut  en  aval 
d'  Anvers.  Annates  des  Ingenieurs  sortis  de  IE  cole  speciale  de 
Gand,  1912,  2nd.   vol.,  1  plate;  1912,  3rd  vol.;  1913,  2nd  vol. 


The  Act  of  the  15th  May  1912  also  formulated,  as  regards  the 
extension  of  the  maritime  installations  of  Antwerp,  a  programme 
of  works,  the  cost  of  which  has  not  yet  been  estimated,  and  of 
which  object  is: 

1°.  The  construction  of  two  tidal  locks  at  Kruisschans. 

The  dimensions  of  these  works  will  be  as  follows: 
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1st  lock:  270x35  metres  (295.28x38.2  yards),  with  a  sill  at  a 
level  of  (—10). 

2nd  lock:  400x40  metres  "(437.45x43.74  yards),  with  a  sill  at 
a  level  of  (—12). 

2°.  The  construction  of  a  canal-basin  5  kilometres  (3.107  miles) 
in  length  and  from  250  to  400  metres  (273.4  to  437.4  yards)  in 
width,  and  whose  depth  of  12  metres.  (39  feet  3.6  inches)  at  low 
water  is  to  be  later  on  increased  to  14  metres  (44  feet  10.2  inches). 

3°.  The  construction  of  basins  and  docks  (of  about  25  metres 
(27.34  yards)  in  width  and  1,200  metres),  opening  into  the  canal- 
fa  asm. 

4°  The  construction  of  a  new  lock  for  the  main  coasting  trade, 
dry  docks  and  other  accessory  structures,  such  as  roads,  bridges, 
tunnels,  etc. 

(From  information  su-p-plied  by  Mr.  ZANEN,  Ingenieur 
en  chef,  Directeur  des  Fonts  et  Chanssees,  74,  rue  V an 
Schoonbeke,  Antwerp.) 
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Sea  lock  of  Kattendyk,  at  Antwerp. 

To  facilitate  the  working  of  the  gates  and  to  permit  of  locking 
at  low  water,  an  ebb  gate  with  two  sluices,  and  a  flood  gate  have 
been  constructed  at  the  sea  lock  of  Kattendyk. 

Ebb  gates.  —  These  are  balanced  iron  gates  with  uprights  on 
trusses  replacing  a  balanced  gate  with  horizontal  stays  and  a 
wooden  gate ;  a  special  cross-section  was  necessary  owing  to  the 
shape  of  the  existing  lock  and  the  conditions  of  working. 

Each  gate  is  formed  of  a  rectangular  frame,  nine  vertical  up- 
rights, two  intermediate  stays,  horizontal  framing  and  iron  plated 
on  both  sides. 

The  watertightness  of  the  joints  is  insured  by  wooden  liners. 
The  air  chamber  is  kept  under  constant  pressure  by  means  of  air 
compressors  fitted  in  the  cellars  beneath  the  embankment  platforms 
and  supplying  both  the  ebb  and  flood  gates. 
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The  water  chamber  is  alongside  the  trunnion  post  and  can  be 
used  as  an  air  chamber. 

An  airtight  door  leads  into  the  air  and  water  chambers.  The 
compressed  air  keeps  up  the  pressure  in  the  air  chamber  and  drives 
out  the  infiltrations  of  water  from  the  air  chamber  and  the  water 
from  the  water  chamber. 

The  pipes  for  the  air  supply  and  the  discharge  of  the  water  are 
of  we  Id  less  steel  and  are  fitted  with  water-tight  taps,  on  the  same 
principle  as  the  Westinghouse  brakes. 

The  gate  is  of  plate  steel  and  bolted;  the  bearings,  the  thrust 
plates,  the  trunnions  and  the  bearings  of  the  pivots  are  of  cast 
steel;  the  pivots  (attached  to  the  sill)  are  of  bronze;  the  bolts  are 
of  wrought  iron  or  of  copper;  the  fenders. and  liners  are  of  oak. 

The  load  on  the  pivots  varies  from  5,800  to  18,800  kgs.  (5.8  to 
18.8  tons)  and  the  stress  on  the  clamps  from  265  to  8,800  kgs. 
(584  lbs  to  8.8  tons). 

Length  of   a   single   leaf  of 

the  gate        13.85  metres  (45   feet      5  inches) 

Height  of  a  single   leaf   of 

the   gate        7.95  metres   (26   feet  0.5  inches) 

Weight   of  a  single  leaf  of 
the  gate 65  tons, 

Cost  per  leaf  of  the  gate  of 
the   necessary   air   instal- 
lation     .......     76,-362.50   francs   (about  £3054) 

Cost  per  leaf  of  the  gate  of 
masonry  work,  and  of 
'  fittings  to  protect!  the 
gates  from  the  impact  of 
vessels  and  for  the  ins- 
pection of  the  trunnion  .      .     17,033.92  francs   (about  £  681) 

Flood  gate.  —  This  gate  is  of  the  same  type  as  the  ebb  gate, 
but  with  the  following  modifications: 

There  is  no  iron  plating  to  the  upper  portion  of  the  upstream 
face  of  the  gate.  . 
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Each  leaf  of  the  gate  is  fitted  with  a  screw  clam]). 

The  load  on  the  pinions  varies  from  6,700  to  19.800  kgs.  (6.7  to 
19.8  tons)  and  the  stress  on  the  clamps  from  400  to  8,950  kgs. 
(.4  to  8.95  tons). 

Length  of  a   single  leaf   of 

the  gate 13.85     metres  (45   feet      5  inches) 

Weight  of  a   single  leaf  of 
the  gate 10.815  metres   (35   feet  4.5  inches) 

Height   of   a   single   leaf   of 

the  gate 77,437  Kgs.   (about  77  1/2  tons) 

.Cost  per  leaf  of  the  gate  83,400   francs   (£3,336) 

Cost  per  leaf  of  the  gate 

of  masonry  work       .      .        7,460  francs  (£    298) 

The  cost,  which  will  be  borne  by  the  State  comes  out  as    follows: 

Ebb  gates  : 

according  to  amount  of  estimate       299,000  francs  (£11,960) 
according  to  actual  amount  expended    373,585.70  francs  (abt: 

£14,943). 

Flood  gates  : 

according  to  estimate 32,680  francs  (£1,307). 

the  remainder  at  schedule  prices. 

according  to  actual  amount  expended  206,496.61  francs  (abt: 

£8,260). 

Work  was  begun  on  the  ebb  gates  in  1904  and  on  the  flood  gates 
in  1909,  and  was  carried  out  under  the  superintendance  of  Mr. 
Melotte,  acting  as  chief  engineer,  Directeur  des  Ponts  et  Chaus- 
sees,  60,  rue  Van  Maerlant,  Antwerp. 

The  copies  of  the  specifications  of  both  works  (n.°  99  of  1902 
and  that  of  the  27th  June  1908)  can  be  obtained  at  the  Central 
Bureau  for  information  relating  to  contracts,  15,  rue  des  Augus- 
tins,  Brussels. 
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Strengthening  of  the  quay  walls  along  the  Scheldt. 

The  object  of  these  works  is  to  prevent  the  sinking  or  slipping 
forward  of  the  quay  walls,  and  consists  in  the  placing  of  protec- 
ting prisms  in  front  of  the  foundation  caissons  of  the  walls  and 
in  the  construction  of  barbacans  in  these  walls. 

Each  protecting  prism  is  formed  of  an  outer  casing  of  iron 
filled  with  concrete,  and  measuring  10x8x8  metres  (32  feet  9  in- 
ches by  26  feet  2.4  inches  by  26  feet  2.4  inches). 

A  prism  is  placed  in  front  of  each  caisson,  the  length  of  which 
is  25  metres  (27. 3  yards)  in  the  case  of  the  old  quay  walls  and 
30  metres  (32.18  yards)  in  the  case  of  the  South  Quay  walls. 

The  cubic  metre  of  concrete  is  composed  of  400  litres  (88.04 
gallons)  of  sand,  850  litres  (187.08  gallons)  of  Rhine  gravel  and 
200  kgs.  (440.9  lbs)  of  slow  setting  Portland  cement. 

The  work  is  carried  out  by  compressed  air,  by  means  of  a  mo- 
veable metallic  coffer  dam. 

The  number  of  barbacans  is  2  per  caisson  along  the  old  quay 
walls  and  3  per  caisson  along  the  new  South  Quay  walls.  They 
are  described  in  the  memorandum  entitled  :  Drainage  of  the  em- 
bankment platforms  of  the  quays  along  the  Scheldt  (see  page  64). 

These  works  are  now  completed  at  certain  points  but  at  others 
are  still  under  construction. 

Works  in  course  of  construction.  —  4th  project  (approved  of  on 
the  17th  July  1913).  —  The  placing  of  four  protecting  prisms  at 
the  end  of  the  Herbouville  quay  wall,  in  front  of  goods  sheds 
nos  1  and  2,  and  the  construction  of  12  barbacans  lm  the  quay  wall. 

The  upper  surface  of  the  prisms  is  8.80  metres  (28  feet  9.9  in- 
ches) below  the  average  low  water  level. 

The  estimated  cost  of  these  works  amounts  to  366,400  francs 
(£14,666). 

Works  noiv  completed.  —  1st  project  (approved  of  on  the  19th 
October  1906).  —  The  placing  of  6  protecting  prisms  at  the  sou- 
thern end  of  the  Herbouville  quay,  m  front  of  goods  sheds  nos  2 
and  3,  construction  of  18  barbacans  in  the  quay  wall  and  various 
works  of  secondary   importance. 
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The  upper  surface  of  the  protecting-  prisms  is  8.80  metres  (28  feet 
9.9  inches)  below  the  average  low  water  level. 

Total    cost  of  the  work     ....     692,000  francs   (£27,680) 

The  expenditure  comes  out  as  follows  : 

According   to   estimate       ....     675,000  francs   (£27,000) 
Amount  actually  expended     .      .      .     692,000   francs  (£27,680) 

2nd  project  (aproved  of  on  the  31st  December  1907).  —  The 
placing  of  13  protecting  prisms  in  front  of  the  Railway  Station 
quay  wall,  construction  of  29  barbacans  in  the  quay  wall  and  va- 
rious works  of  secondary  importance. 

The  upper  surface  of  the  protecting  prisms  is  8.80  metres  (28 
feet  9.9  inches)  below  the  average  low  water  level. 

Total  cost  of  the  work    .     .     .     1,306.898.48  francs  (£52,276) 

The  expenditure  comes  out  as  follows  : 

According  to    estimate    .      .     .      1,250,600.00 '  francs  (£50,024) 
Amount  actually  expended  .     .     1,306, 898. 4o   francs   (£52,276) 

3nd  project  (approved  of  on  the  17th  December  1908.  —  The 
placing  of  19  protecting-  prisms  in  front  of  the  quay  walls  lying 
between  the  entrance  channel  to  the  lighter  docks  and  the  great 
pontoon  of  the  Canal  du  Sucre;  construction  of  38  barbacans  and 
various  works  of  secondary  importance. 

The  upper  surface  of  the  protecting  prisms  is  10  metres  (32  feet 
9  inches)  below  the  average  low  water  level  : 

Total  cost  of  the  work  ....     1,620,000   francs   (£64,800) 

The  expenditure  comes  out  as  follows  : 

According   to  estimate     ....     1,575,000   francs  (£63,000) 
Amount   actually    expended      .      .     1,620,000  francs  (£64,800) 

The  works  included  in  these  three  schemes,  the  first  of  which 
was  begun  in  1906,  whilst  the  second  and  third  were  started  in 
1908,  were  carried  out  under  the  supervision  of  Mr.  Melotte,  acting 
chief  engineer,  Directeur  des  Ponts  et  Chaussees,  60,  rue  Van 
Maerlant,  Antwerp. 
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The  cost  is  borne  by  the  State,  without  any  subvention  on  tne 
part  of  the  parties  concerned.  No  increase  of  traffic  or  receipts  is 
expected.  Copies  of  the  specifications  and  plans  relative  to  these 
works  can  be  obtained  at  the  Central  Bureau  for  information 
relating  to  contracts,  15,  rue  des  Augustms,  Brussels. 


* 


Drainage  of  the  embankment  platforms  of  the  quays 

along  the  Scheldt. 

These  works  form  the  complement  of  those  described  in  the 
foregoing  note,  which  is  devoted  to  the  methods  employed  to  con- 
solidate the  quay  walls  along  the  Scheldt  by  means  of  protection 
prisms,  formed  of  a  casing  of  iron  filled  with  concrete  and  placed 
in  front  of  the  foundation  caissons  of  the  walls. 

The  drainage  of  the  embankment  platforms  is  with  a  view  to 
diminishing  the  thrust  of  the  earth  at  the  back  of  the  quay  walls. 
Each  drain  consists  of  a  barbacan  bored  through  the  quay  waH, 
a  cast  iron  box  with  a  ball  trap,  a  filter  pit  and  a  shutter  trap 
opening  into  the  river. 

The  Ibarbacans  are  0.10  metres  (3.9  inches)  in  diameter. 

The  traps  are  closed  by  a  sphere  140  m/m  (5.5  inches)  in  dia- 
meter, consisting  of  a  cork  core  90  m/m  (3.54  inches)  in  diameter, 
covered  with  a  coating  of  rubber  25  m/m  (984  inches)  in  thickness. 

The  filter  pits,  2.50  metres  (3  feet  2.2  inches)  in  length,  reach 
to  the  rear  vertical  face  of  the  quay  walls  and  are  sunk  to  the 
level  of  (+0.30);  they  are  filled  with  rough  stone  up  to  the  level 
of  (+2.15),  with  Rhine  gravel  between  the  levels  of  (+2.15)  and 
(  +  3.00)  and  then  with  breeze  to  the  top. 

The  shutter  traps  are  formed  of  hinged  iron  plates. 

The  work,  which  was  begun  in  1910,  was  carried  out  under  the 
supervision  of  Mr.  Melotte,  acting  chief  engineer,  Directeur  des 
Ponts  et  Chaussees,  60,  rue  Van  Maerlant,  Brussels.  They  have 
cost  actually  230,376.37  francs  (£9,215),  the  estimated  cost  being 
224,900  francs  (£8,996). 
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Electric  lift. 

In  order  to  facilitate  the  transport  of  wagons  and  their  teams 
between  the  carriage  way  of  the  floating  landing  stage  of  the 
Canal  du  Sucre,  at  Antwerp,  and  the  embankment  platform  of 
the  wharves,  and  vice  versa,  an  electric  lift  has  been  fitted  up  in  the 
N.  E.  corner  of  the  above  mentioned  landing  stage. 

The  apparatus  consists  of  a  metallic  frame,  erected  on  the 
retaining  wall  of  the  wharf,  with  horizontal  girders  that  overhang 
the  landing  stage,  and  which  carry  the  lift  by  means  of  cables  and 
pulleys  : 

The  principal  dimensions  of  the  lift  are  as  follows  : 

Available  length  .  .  .  12.00  metres  (39  feet  3.6  inches) 
Available  width  ...  3.60  metres  (11  feet  9.4  inches) 
Headroom  ....  4.80  metres  (15  feet  8.7  inches) 
Available  trajectory  .     .        T.25  metres   (23  feet     9  inches) 

Normal  speed 0.35  m.  (38  yards)  per  second 

Maximum  load 10   tons. 

The  lift  is  worked  by  electricity,  on  the  Ward-Leonard  system. 

The  cost  amounted  to  135,000  francs  (£5,400)  (the  estimated 
cost  being  132,000  francs  [£5,280]). 

The  work,  which  was  begun  in  1911,  was  carried  out  under  the 
supervision  of  Mr.  Melotte,  acting  chief  engineer,  Direoteur  des 
Ponts  et  Chaussees,  60,  rue  Van  Maerlant,  Brussels. 

The  specification  of  the  work  (N°  19  of  1910)  may  be  seen  at 
the  Central  Bureau  for  information  relating  to  contracts,  15,  rue 
des  Augustins,  Brussels. 


Floating  landing  stage  of  St.  Anne. 

It  has  been  found  necessary  to  replace  the  present  fixed  ramp, 
.which  is  too  steep  (about  8%)  and  inconvenient,  both  from  the 
point  of  view  of  'the  vessels  coming  alongside  and  of  vehicles  load- 
ing land  discharging. 

hb5 


—  66  — 

The  works,  now  in  course  of  construction,  consist  of  a  pontoon 
landing  stage  in  the  bed  of  the  river  and  a  floating  ramp,  rising 
and  falling  between  masonry  walls  and  resting  at  certain  stages 
of  the  tide,  by  the  aid  of  pontoons,  on  an  inclined  plane  of  concrete. 

The  landing  stage  pontoon  is  100  metres  (109.36  yards)  in 
length,  20  metres  (65  feet  6  inches)  in  width,  and  from  1.80  to  2.20 
metres  (5  feet  11  inches  to  7  feet  2.4  inches)  in  height;  it  is  placed 
between  two  timber  stages  and  its  motion  is  controlled  by  two 
metal  rods  39  metres  (42.6  yards)  in  length  and  by  four  mooring 
chains  of  50  millimetres  (.1,968  inches)  calibre. 

The  floating  ramp  is  formed  of  five  sets  of  pontoons  and  five 
superstructures  resting  on  these  pontoons  which  are  linked 
together,  both  to  the  shore  and  to  the  landing  stage  pontoon,  by 
jointed  metal  gangways  of  12  metres  (39  feet  3.6  inches)  in 
length;  its  total  length  overall  is  136  metres  (148.73  yards),  and  its 
width  is  10.50  metres  (34  feet  4.7  inches)  and  it  has  two  carriage- 
ways each  3  metres  (9  feet  9.9  inches)  in  width,  and  three  foot- 
paths each  1.50  metres  (4  feet  11.2  inches)  wide. 

The  possibility  of  continuous  circulation  along  the  gangways, 
the  superstructure  and  the  shore  is  assured  by  the  use  of  hinged 
fluted  iron  plates,  and  between  the  gangway  next  to  the  pontoon 
and  this  latter  by  means  of  a  hinged  superstructure.  The  gradient 
of  the  ramp  varies  with  the  tide  level  but  never  enceeds  5     . 

The  masonry  work  consists  of  the  side  walls,  a  foundation  wall, 
an  inclined  plane  and  two  special  blocks  of  masonry.  The  walls 
and  blocks  of  masonry  are  laid  on  a  foundation  of  piles  with  lattice 
work  and  floorings. 

The  inclined  plane  is  formed  of  a  bed  of  cement  concrete  1.40 
metres  (4  feet  7.3  inches)  thick,  resting  on  a  pile  foundation. 

A  wide  platform  has  been  laid  out  at  the  top  of  the  ramp.  The 
estimated  cost  of  this  work  is  1,183,202.75  francs  (£47,328).  The 
whole  cost  will  be  borne  by  the  State  without  any  subventions  from 
the  parties  concerned.  There  is  no  reason  to  reckon  on  any 
increase  of  traffic  or  receipts  from  tolls. 

Copies  of  the  specifications  (N°  87  of  194)  and  plans  relating  to 
this  work  may  be  obtained  at  the  Central  Bureau  for  information 
relating  to  contracts,  15,  rue  des  Augustins,  B  ussels. 
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Dredging  of  the  maritime  portion  of  the  Scheldt  below 
the  mouth  of  the  Rupel. 

The  works,  which  were  begun  in  1912  by  the  Cousin  firm,  have 
a  double  object  :  the  principal  object  is  the  upkeep,  and  eventually, 
the  improvement  of  the  depths  of  water  on  the  shallows  and  along 
the  channels;  the  secondary  object,  is  the  re-embanking  of  the 
Borgerweent  polder,  with  a  view  to  its  future  laying  out. 

The  total  volume  of  soil  to  be  dredged  amounts  to  8,000,000 
cubic  metres;  between  May  1912  and  May  1913,  757,320  cubic 
metres  have  been  dredged. 

The  present  works  are  a  continuation  of  those  which,  having 
been  be(gun  in  1894  by  the  Van  Haaren  firm,  were  completed  in 
1911,  Between  these  two  dates,  the  amount  dredged  amounted  to 
12,741,856  cubic  metres  and  the  expenditure  to  11,014,451.97 
francs  (£440,578).  The  estimated  cost  of  the  works  in  progress 
amounts  to  5,180,000  francs  (£206,200).  The  expenditure  will  be 
borne  by  the  State  without  any  financial  subvention  from  the  par- 
ties concerned.  No  increase  in  the  traffic  or  receipts  from  tolls  is 
expected. 

Copies  of  the  specifications  (N°  62  of  1894  and  N°  165  of  1911) 
and  of  the  plans  relating  to  this  work  may  be  obtained  at  the 
Central  Bureau  for  information  relating  to  contracts,  15,  rue  des 
Augustins,  Brussels. 

s 

Transporter  bridge 

In  order  to  improve  communications  between  both  banks  of  the 
Scheldt,  to  the  right  of  the  city  of  Antwerp,  the  construction  of 
a  transporter  bridge,  between  Cruybeke  and  Hoboken,  is  proposed. 

It  will  take  the  form  of  an  electrically-driven  car  running  on  the 
girders  of  the  bridge  platform;  the  controlling  commutators  being 
in  the  car. 

The  principal  dimensions  are: 

Bridge  platform:  total  length  .  .  518  metres  (566.5  yards) 
Length  of  track  between  the  abutments  450     metres  (492.13  yards) 
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Height  above  the  highest   tides  .      .       50     metres     (54.68  yards) 

Car,  length 16  metres  (17.49  yards), 

width 17.50  metres   (19.13  yards) 

The  estimate  of  the  cost,  which  will  be  borne  by  the  State,  is  not 
yet  completely  drawn  up. 

Tolls  will  be  charged  for  the  use  of  the  bridge. 


(From  information  supplied  by  Mr.  SERRUYS, 
Ingenieur  des  Fonts  et  Ckaussees,  62,  Boulevard  du 
Regent,  Brussels.) 
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IMPROVEMENT  WORKS  ON  THE  RUPEL. 

We  mention  in  a  later  notice,  p.  81.  which  deals  with  the  Brussels 
canal  and  the  maritime  installations  of  that  port,  that  the  depth 
of  this  canal  has  been  increased  to  6.40  metres  (20  feet  11.6  inches). 
But  that  part  of  the  Rupel  through  which  vessels  must  pass  to 
get  from  the  Scheldt  to  the  entrance  lock  of  the  Brussels  canal  is 
not  sufficiently  deep,  is  too  narrow,  is  too  tortuous  and  therefore 
difficult  to  navigate,  and  the  depth  of  water  drops  to  2.40  metres 
(7  feet  10.2  inches)  at  low  tide. 

It  was  therefore  necessary  to  alter  this  state  of  affairs  by  the 
construction  of  a  suitable  trace,  and  by  realising  in  that  portion  of 
the  Rupel  included  between  points  A  and  B  of  the  attached  plan 
entitled  "Ship  canal  from  Brussels  of  the  Rupel"  a  depth  of  water 
of  5.90  metres  (19  feet  3.9  inches)  below  the  level  of  ordinary  low 
tides  and  10.30  metres  below  that  of  high  tides. 

The  improvement  works,  which  were  started  in  June  1910,  were 
finished  in  June  1912. 

An  excellent  continuous  channel  with  a  minimum  depth  of  water 
of  5.90  metres  (19  feet  3.9  inches)  below  low  tide,  as  was  originally 
suggested,  now  exists  between  the  mouth  o<f  the  Rupel  and  the 
entrance  channel  of  the  ship-canal,  with  a  minimum  width  of 
40  metres  (43.7  yards). 

A  continuous  channel  of  6.40  metres  (20  feet  11.6  inches)  may 
even  be  said  to  exist  throughout  the  whole  length,  with  a  minimum 
width  of  25  metres  (27.34  yards),  except  at  the  mouth  where,  over 
its  width  of  35  metres.  (38.27  yards),  there  are,  about  the  middle, 
two  narrow  inner  plateaus  of  approximately  16  metres  (52  feet 
4.8  inches)  in  width. 

Some  additional  works  constructed  on  the  right  bank  of  the 
Scheldt  (1),  at  the  point  where  the  Rupel  flows  in,  and  above  this 
point  for  a  length  of  a  thousand  metres,  in  conjunction  with  the 
works  carried  out  on  the  Rupel  itself,  have  had  a  most  excellent 
effect  on  the  condition  of  the  river  bottom  in  front  of  the  mouth 
of  this  latter  river,  which  up  to  then  left  much  to  be  desired.     The 


(1)    See  page  63. 


—  TO  — 

channel  of  5.90  metres  (19  feet  3.9  inches)  depth  at  ordinary  low 
tide  widens  out  to  widths  which  are  never  of  less  than  90  metres 
(98.43  yards).  An  anchorage  of  6.40  metres  (20  feet  11.6  inches) 
depth  of  water  at  low  tide,  is  also  to  be  found  there,  separated 
from  that  of  the  same  depth  in  the  downstream  portion  of  the 
Rupel  and  Scheldt,  by  two  shallows,  the  first  of  about  30  metres 
(32.8  yards)  in  length,  the  second  of  20  metres  (21.8  yards). 

The  whole  of  the  dredging  was  completed  at  the  end  of  1911. 
The  above  mentioned  conditions  were  discovered  by  soundings 
carried  out  in  October  1912,  showing  that  the  conditions  were  more 
favourable  than  had  been  surmised  from  the  results  of  former 
soundings,  which  were  carried  out  in  May  of  the  same  year  and 
already  showed  very  good  results. 

The  works  were  carried  out  under  the  superintendance  of  Mr.  H. 
Van  der  Vin,  Ingenieur  en  chef,  Directeur  des  Ponts  et  Ghaussees 
(18,  rue  du  Grand  Chien,  Antwerp),  assisted  by  Mr.  Melotte, 
Ingenieur  principal  (Batiment  maritime  de  l'Etat,  Antwerp),  who 
is  at  the  present  time  chief  of  the  river  works  department.  The 
cost,  which  was  entirely  borne  by  the  State,  amounted  to 
1,700,226.95  francs  (£68,009).  It  is  noteworthy  that  certain 
works,  Whose  bulk  included  large  "approximative"  quantities,  and 
as  regards  which  the  accounts  were  to  be  settled  at  schedule 
prices,  had  been  estimated  at  2,124,853.15  francs  (£84,994).  They 
were  put  out -to  tender  at  the  price  of  1,372,000.00  francs  (£54,880) 
and  actually  cost  1,700,226.95  francs  (£68,009). 

As  navigation  on  the  Rupel  is  free,  no  receipts  will  compensate 
for  tne  expenditure  incurred  by  the  works  whose  only  object  was  to 
facilitate  the  working  of  the  Brussels  ship-canal. 

* 
*  * 

Prior  to  the  works  which  we  have  just  described  and  whose  object 
was  to  ensure  a  navigable  channel  of  sufficient  depth  and  width 
for  the  vessels  which  might  make  use  of  the  Brussels  ship-canal 
and  the  port  of  Brussels  itself,  other  improvement  works  had  been 
carried  out  in  1910,  on  the  Rupel. 

The  works  consisted  of  the  construction,  along  the  concave  curves 
and  inflection  zones,  of  strips  of  artificial  banking,  rising  to  the 
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level  of  half-tide  (+2.60)  and  reaching-  a  little  way  beyond  the 
points  of  inflection.  In  the  remaining  portions  of  the  convex  curves, 
the  banks  have  been  left  to  the  ordinary  action  of  the  tidal  currents. 

The  new  banks  are  formed  of  embankments  rising  to  the  level  of 
(+2.60)  and  protected  by  fascine  work  above  the  level  of  (  +  0.90) 
and  by  retaining  walls  of  rough  ashlar  below  this  level.  A  terrace 
1.50  metres  (4  feet  11.2  inches)  wide  of  ashlar  has  been  built  along 
this  level. 

Certain  difficulties  were  met  with  in  the  course  of  the  work. 
Thus  the  soil  used  for  packing  the  fascine  work  embankment  was 
carried  away  by  the  currents  over  a  great  length.  Instead  of  having 
an  excess  of  excavated  earth  amounting  to  226,303  cubic  metres, 
there  was  a  deficit  of  237,758  cubic  metres.  Moreover  the  volume 
of  the  fascine  work  embankments  exceeded  the  estimated  amount 
by  303,129  cubic  metres. 

These  works  the  cost  of  which  amounted  to  1,700,226.95  francs 
(£68,009)  (the  estimate  was  1,372,000  francs  [£54,880])  were 
carried  out  under  the  direction  of  Mr.  Melotte,  acting-  chief 
engineer,  Directeur  des  Pouts  et  Chaussees,  60,  rue  Van  Maerlant, 
Brussels.  The  specification  of  the  work  N°  10  of  1910  may  be 
inspected  at  the  Central  Bureau  for  information  relating  to 
contracts,  15,  rue  des   Augustins,  Brussels. 

(From  information  supplied  by  Mr.  H.  VAN  DER  VlN, 
Ingemeur  en  chef,  Directeur  des  Fonts  et  Chaussees,  18, 
rue  du  Grand-Chien,  Antwerp.) 


Bibiographia  :  Van  der  Vin.  —  Note  relating  to  the  improve- 
ment works  carried  out  on  the  Rupel  between  Wintham  and  its 
outflow  into  the  Scheldt,  published  by  the  International  Perma- 
nent Association  of  Navigation  Congresses. 

The  improvement  in  the  buoying  of  the  mouth  of  the  Rupel, 
which  is  being  carried  out  at  the  present  time,  consists  of  the 
erection  of  eight  lights,  four  being  on  either  bank;  the  lights  will 
be  600  metres  (656.2  yards)  apart. 
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The  estimated  cost,  as  regards  the  electrical  portion  of  the  work, 
amounts  to  30,000  francs  (£1,200),  which  will  be  borne  by  the 
State. 


(From  information  supplied  by  Mr.  Serruys, 
Ingenieur  des  Fonts  et  Chaussees,  52,  Boulevard  du 
Regent,  Brussels.) 
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B.   SHIP-CANALS 
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THE  BRUGES  SHIP  CANAL  AND  ITS  PORTS. 

We  will  merely  mention  here  the  principal  points  of  this  vast 
scheme,  which  was  completely  terminated  in  1907.  It  was  especially 
with  a  view  to  form: 

1°  A  port  at  Bruges,  situated  between  the  Lisseweghe  canal  and 
the  "Route  de  1'Ecluse",  at  about  175  metres  (191,38  yards')  north 
of  the  Bruges-Qstend  canal; 

2°  A  ship-canal  linking  up  the  port  of  Bruges  with  the  port  of 
Zeebrugge ; 

3°  A  port  at  Zeebrugge,  consisting  of: 

(a)  An  outer  harbour,  formed  by  a  jetty  covering  the  entrance 
to  the  ship-canal  and  sheltering  an  anchorage,  wharves  and  inland 
installations ; 

(b)  A  sea-dock  preceeded  by  a  channel  giving  access  to  the  sea; 

(c)  An  inland  port  and  landing  stages. 

The  following  are  the  dimensions  of  the  most  important  works: 
Port  of  Zeebrugge: 

Extention  O'f  the  wharves  on  the  land- 
ing  mole    .      .      .' 1,721  metres  (1882,1  yards) 

Width  of  the  mole 74  metres  (  80.92  yards) 

Depth   of  water'  along  the  quayside 

8.00,  9.50  and  11  metres  (26  feet,  31  feet  2.4  inches  and  36  feet) 

Entrance  lock  to  the  ship-canal: 

Width 20  metres   (65   feet   6  inches) 

Length 256  metres  (280   yards) 

Depth  of  water 9  metres  (29   feet  5.7   inches) 

Ship-canal  : 

Width  across  the  bed  ....     8.00  metres  f26   feet  2.4  inches) 
Width  across  the  water  surface     70.00  metres(76.55  yards) 
Depth 22.00  metres  (71   feet  0.7  inches) 
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Port  of  Bruges  : 


Two  docks  of  a  width  of  .     .      .  •  .      .     90.00  metres  (98.4  yards) 
West  Dock,  540  metres  (590.46  yards)  long,  with  6.50  metres  (21 

feet  3.4  inches)  of  water. 
East  Dock,   8  metres   (26   feet  2.4  inches)  of    water,    800   metres 

(8T4.9  yards  of  wharfage. 

Important  alterations  were  made  to  the  scheme  as  originally 
approved,  with  regard  to  the  mole  for  the  port  of  landing  at  Zee- 
brugge. 

The  total  length  of  the  jetty  has  been  increased  from  2,058  to 
2,487  metres  (2250.7  to  2719.8  yards) ;  the  pier  head,  which  was 
originally  designed  to  be  850  metres  (929.6  yards)  from  low  water 
mark,  has  been  carried  out  to  1,110  metres  (1213.9  yards) ;  the 
quay -walls  which  were  to  have  a  length  of  1,186  metres  (1,297 
yards)  have  been  extended  to  1,721  metres  (1,882.2  yards) ;  and 
the  width  of  the  mole  has  been  increased  from  54  to  74  metres 
(59.05  to  80.9  yards). 

The  work  was  thrown  open  to  public  tender.  The  authors  of  the 
scheme  were  in  charge  of  the  execution  of  the  work;  they  were 
Messrs.  Louis  Coisseau,  engineer,  of  Paris  (deceased)  and  Jean 
Cousin,  engineer,  of  Brussels,  20,  chaussee  de  Charleroi.  Mr.  Piens, 
Ingenieur  principal  des  Ponts  et  Chaussees,  acted  as  chief-inspector. 
The  cost  of  the  work  amounted  to  45,377,896  francs  (£1,815,080). 
The  expenses  were  shared  as  follows  : 

1.  The   State  (a  sum  not  ex- 

ceeding)         42,230,800  francs   (£1,689,232) 

2.  The   Maritime  Installation 

Company  of    Bruges   .      .        7,295,460   francs   (£    291,818) 

3.  The  city  of  Bruges-.      .      .       3,851,636  francs   (£    154,065) 

4.  The     province     of     West 

Flanders        .....       2,000,000   francs   (£      80,000) 

The  management  of  the  ports  has  been  granted  to  the  Maritime 
Installation  Company  of  Bruges  for  a  period  of  75  years;  it  has  a 
capital  of  9  million  francs  (£360,000),  the  city  of  Bruges  and  the 
contractors  taking  up  the  shares. 
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During  1912,  a  total  of  1,039  vessels  of  a  registered  tonnage  of 
613,972  tons  and  carrying  690,382  tons  of  cargo,  entered  by  the 
port  of  Zeebrugge. 

The  receipts  from  the  harbour  dues  in  1912  amounted  to  418,120 
francs  (£16, 725). 

Bibliographia  :  Port  de  Bruges  et  canal  maritime  de  Bruges  a  la 
cote  pres  de  Heyst.  Etablissement  et  concessions.  Convention-loi  ctu 
ler  juin  1894,  du  11  sept.  1895.  Documents.  Brussels,  Weissem- 
bruck,  1896,  octavo,  62  pages. 

PlENS  Ch.).  —  Notice  sur  les  travaux  de  construction  du  port  de 
Heyst  et  du  canal  maritime  de  Bruges.  Annates  des  Travaux  publics 
de  Belgique,  1896,  October,  pages  833-836,  1  plate. 

PlENS  (Ch.).  —  Construction  du  port  d'escale  de  Zeebrugge.  — 
Note  sur  les  chantiers  de  l'entreprise  de  MM.  Coiseau  et  Cousin. 
Annates  des  Travaux  fublics  de  Belgique,  1899,  June,  pages  413- 
428,  1  plate. 

PlENS  (Ch.).  —  L'ecluse  maritime  du  port  de  Zeebrugge.  Anna- 
tes des  Travaux  publics  de  Belgique,  June,  1904,  pages  421-437, 
4  plates. 

PlENS  (Ch.).  —  Port  of  Zeebrugge.  —  Les  flotteurs  d'allege- 
ment  des  caissons  d'infrastructure  du  mole.  Annates  des  Travaux 
■publics  de  Belgique,  October  1904,  pages  867-873,  1  plate. 

PlENS  (Ch.).  • —  Le  port  d'escale  de  Zeebrugge.  Annates  des 
Travaux  -publics.  December  1903,  pages  1155-1173,  2  plates. 

PlENS  (Ch.).  —  Le  port  d'escale  de  Zeebrugge.  Annates  des 
Travaux  publics  de  Belgique,  1900,  February,  page  17;  June,  pages 
413-429. 

NYSSENS-HART  and  Van  GANSBERGHE.  —  Zeebrugge  harbour 
works.  Intern.  Engineering  Congress,  Glasgow,  1901. 

Nyssens-Hart.  ' —  Zeebrugge  Harbour  works.  Engineering, 
10th  January  1902. 
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HORN  (A.  v.).  —  Der  Hafen  von  Zeebrugge  bei  Heyst.  Zentral- 
blatt  der  Bauerwaltung,  19th  November,  1904. 

CABY  (S.).  —  Construction  des  ports  de  Bruges  et  de  Zeebrugge. 
U  ingenieur-constructeur  des  Travaux  publics,  1905,  n°  15,  pages 
272-292. 

NYSSENS-HART  i(J.)  and  PlENS  (Ch.).  —  Compte  rendu  des 
travaux  de  construction  du  port  d'escale  de  Zeebrugge.  Congres 
international  de  navigation.  Milan,  1905. 

De  BRABANDERE  (J.).  —  Les  installations  maritimes  de  Bruges 
et  de  Zeebrugge.  La  Belgique  maritime  et  commerciale,  14th  July, 
1907,  pages  31-72. 

DUMAS  (A.).  —  Les  installations  maritimes  de  Bruges  et  le  port 
d'escale  de  Zeebrugge.  Genie  civil,  20th  July,  1907,  pages  193- 
199,  26  figures,  plate. 

Der  Seehafen  von  Brugge.  Deutsche  Bauzeitung,  26th  October 
and  13th  November  1907. 


Items  mentioned  in  Fig.   5. 

Bassin  a.  maree  a.  l'usage  des  bateaux  =  Tidal  dock  for  the  use  of  fishing 
•de  peche  ,  craft. 

Nouveau  hassin  projete  =   New  proposed  dock. 

Bassin  d'echouage  existant  =   Existing  tidal  slip. 

Banc  de  carenage  =    Careening  slip. 

Entree  existant  a  supprimer  =   Present  entrance  (to  be  demolish- 

ed). 

Axe  du  chenal  du  port  de  Zeebrugge     =  Axis  of  the  channel  of  the  port  of 

Zeebrugge. 

Ecluse  maritime  =   Sea  lock. 
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Fig.  5.  —  The  Port  of  Zeebrugge 
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PORT  OF  ZEEBRUGGE. 

The  tidal  dock  for  the  use  of  fishing  craft  (Fig.  6.)  designed, 
in  1911,  for  the  port  of  Zeebrugge  and  now  in  course  of  construc- 
tion, will  be  accessible  at  any  tide  to  the  largest  steam-lighters, 
whose  unloading  will  be  facilitated  by  the  construction  of  vast 
wharves. 

Its  main  dimensions  are,  length  300  metres  (328.09  yards),  width 
80  metres  (87.49  yards),  and  depth  of  water  at  low  water  of  spring 
tides  5  metres  (16  feet  4.5  inches). 

The  cost  of  the  work  is  estimated  to  come  out  at  2,500,000  francs 
(£100,000)  and  will  be  borne  by  the  State.  No  tolls  will  be  levied 
on  fishing  boats  using  the  port. 

From  information  supplied  by  Mr.  HAINAUT,  Inge- 
nieur  e?i  chef,  Direct eur  dn  Service  special  de  la  Cote, 
4,  square  Stephanie,  Ostend. 
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SHIP-CANAL   AND    MARITIME     INSTALLATIONS 

OF  BRUSSELS  (1). 

The  schemes  for  the  widening  and  deepening  of  the  Brussels 
ship-canal  were  approved  of  by  the  authorities  in  1895,  1897  and 
1902,  and  a  joint  stock  company,  the  shareholders  in  which  are  the 
State,  the  province  of  Brabant,  the  city  of  Brussels,  its  communal 
districts,  and  the  town  of  Vilvorde,  was  formed  in  1896,  for  a 
period  of  50  years,  with  the  following  objects  in  view  : 

1.  To  take  over  the  canal  and  every  thing  pertaining  to  it; 

2.  To  reconstruct  the  canal  as  a  ship-canal; 

3.  To  construct  a  port  for  shipping  with  all  its  necessary  instal- 
lations, slips,  wharehouses,  docks,  wharves,  elevators,  cranes,  etc.  ; 

4.  To  manage  the  canal,  the  port  and  the  various  installations; 

5.  To  undertake  the  management  of  the  docks  owned  by  the  city 
of  Brussels. 

At  the  present  time,  the  work  on  the  port  and  canal,  although 
it  had  to  be  carried  out  under  exceptional  conditions,  is  nearly 
complete.  A  short  description  of  the  improvements  carried  out  is 
given  below. 

The  depth  of  the  ship-canal  has  been  increased  to  6.50  metres 
(21  feet  3.4  inches)  with  a  minimum  width  across  the  bed  of  20 
metres  (65  feet  6  inches).  The  width  across  the  water  level  varies 
from  40  metres  (43.7  yards)  in  the  narrowest  parts  to  65  metres 
(65.6  yards)  in  the  normal  portion  and  to  70  to  100  metres  (76.5 
to  109.36  yards)  at  mooring  stations. 

The  locks,  which  are  3  in  number,  are  of  114.10  metres  (124.67 
yards)  available  length,  16  metres  (17.49  yards)  available  width, 
and  have  a  depth  of  6.50  metres  (21  feet  3.4  inches)  on  the  sills. 
The  bridges  are  either  swing  or  leaf-bridges,  and  have  either  one 
or  two  openings  of  18  metres  (19.68  yards)  in  width,  with  a  depth 
of  water  of  6.50  metres  (21  feet  3.4  inches). 


(1)   See  attached   plate   "Ship-canal   from   Brussels  to   the    Rupel"   and 
"Improvement  works  on  the  Rupel",  page  69. 


hb6 


_  82  — ■ 

The  shipping  basin  or  Vergote  dock  is  978  metres  (1069.6  yards) 
in  length,  120  metres  (181.23  yards)  wide,  and  has  a  depth  of 
water  of  6.50  metres  (21  feet  3.4  inches).  Its  available  wharves 
have  a  length  of  1,700  metres  (1859.2  yards).  They  are  bordered 
by  platforms  of  from  53  to  75  metres  57.9  to  82.01  yards). 

The  {public  wharehouse  is  a  rectangular  building  180  metres 
(196.85  yards)  in  length  and  60  metres  (65.6  yards)  in  width,  with 
four  stories  above  the  ground-floor  and  cellars. 

The  shipping  basin  is  linked  to  the  Charleroi  canal  by  a  junction 
basin  700  metres  (765.5  yards)  long  and  averaging  42.50  metres 
(46.47  yards)  in  width.  It  communicates  with  the  shipping  basin, 
by  means  of  a  principal  passage  12  metres  (39  feet  3.6  inches)  wide 
and  a  minor  passage  8  metres  (26  feet  2.4  inches)  wide,  both  being 
covered  by  a  fixed  bridge  platform  36  metres  (39,37  yards)  long. 

The  second  basin,  called  the  barge  basin,  is  600  metres  (656.2. 
yards)  m  length  and  35  metres  (38.27  yards)  wide,  and  is  built 
along  the  Allee  Verte. 

Difficulties  were  met  with  during  the  execution  of  the  work  on 
the  4th  section  of  the  ship-canal  (from  Grand-Willebroeek  to 
Wintham). 

The  excessive  marshy ness  of  the  ground  gave  rise  to  much  diffi- 
culty in  the  carrying  out  of  the  work. 

To  the  right  of  the  Orban  Van  Volxem  property,  at  Trois-Fon- 
taines-lez-Vilvorde,  considerable  and  disquieting  subsidences  took 
place,  the  ground  showing  a  tendency  to  slip  towards  the  canal. 
directly  this  latter  had  been  dredged  to  the  required  depth.  Certain, 
alterations  had  therefore  to  be  made  in  ihe  work  carried  out  on  the 
4th.  section,  which  had  to  be  specially  reinforced.  The  original 
scheme  was  not  altered  otherwise  except  as  regards  the  level  of  the 
water  in  the  first  reach,  which  was  lowered  2  metres  (6  feet  6.6. 
inches). 

The  works  were  carried  out  under  the  superin  ten  dance  of  Mr. 
Jules  Zone,  Ingenieur  en  chef,  Directeur  (108,  rue  Froissard, 
Brussels). 

The  total  cost  of  the  works  will  be  about  65,000,000  francs. 
(£2,600,000),  without  including  the  outer  harbour,  of  which  the 
laying  out  and  equipment  will  require  an  expenditure  of  about 
15,000,000  francs  (£600,000). 
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The  capital  of  the  Company,  which  is  fixed  at  57,080,000  francs, 
(£2,283,200)  was  subscribed  as  follows: 


The  Belgian   State 
The  province  of   Brabant 
The  city    of  Brussels 
The  communal  districts  . 
The  town  of  Vilvorde    . 

Total  . 


30,908,000  francs  (£1,236,320) 

4,564,000  francs  (£    182,560) 

16,428,000   francs  (£    657,120) 

5,080,000   francs  (£    203,200) 

100,000   francs  (£        4,000) 

57,080,000  francs  (£2,283,200) 


As  regards  the  portion  of  this  sum  corresponding  to  the  original 
capital,  viz:  33,580,000  francs  (£1,343,200),  the  shareholders  will 
be  free  of  liability  in  90  years  by  means  of  annual  payments  equal 
to  3  1/2  %  on  the  capital  subscribed. 

As  regards  the  extra  23,500,000  francs  (£940,000),  this  amount 
will  be  paid  up  in  cash,  as  and  when  required. 

The  difference  between  the  sum  of  65,000,000  francs 
(£2,600,000)  mentioned  above  and  the  sum  of  the  capital  sub- 
scribed, is  covered  by  the  profits  on  the  working  of  the  installations 
already  in  use,  which  profits  the  Company  has  decided  to  set  aside 
until  further  orders. 

The  expenditure  is  made  up  as  follows  : 

a)  According  to  the  estimate: 

1.  Wharehouses 4,858,721.36   francs 

(abt:  £  194,348) 

2.  Port  and  ship-canal  works.     .      .      .     26,636,966.83  francs 

(abt:  £  1,065,478) 

b)  Sum  actually  expended: 

1.   Wharehouses,  including  fittings  and 

equipment 5,357,958.16   francs 

(abt:  £  214,318) 
2.   Port  and  ship-canal  works  (expen- 
diture to  December  1912,   the  work 
not  being  yet  completed  and  inclusive 
of  equipment,    sheds,  etc.)   (not  in- 
cluding the  cost  of  expropriation).     .     33,432,743.00   francs 

(abt:  £  1,337,310) 
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The  work  was  commenced,  as  regards  the  wharehouses,  in  1904, 
as  regards  the  port  and  the  two  first  sections  of  the  canal  in  1900, 
and  as  regards  the  3rd  and  4th  sections  in  1906  and  1909. 

It  is  difficult  to  forecast,  at  the  present  time,  the  increase  of 
traffic  or  of  receipts  likely  to  occur  from  these  improvements.  But 
if  we  consider  that  during  the  time  this  work  was  being  carried 
out,  under  as  we  have  mentioned,  exceptional  conditions,  as  it  had 
to  be  done  in  such  a  way  as  to  cause  no  interruption  to  the  naviga- 
tion on  the  old  canal,  the  receipts  rose  between  1893  and  1912  from 
471,213.21  francs  (abt:  £18,848)  to  1,294,831.88  francs  (abt: 
£51,793)  and  the  traffic  from  1,332,845  tons  to  2,831,312  tons,  we 
way  feel  sure  that  this  increase  will  grow  considerably  when  the 
whole  canal  is  in  full  working  order. 

Fro?n  information  supplied  by  Mr.  Jules  ZONE, 
Ingenieur  en  chef  y  Directeur  de  la  Societe  andnyme  du 
Canai  et  des  Installations  maritimes  de  Bruxelles,  39, 
rue  du  Canal,  Brussels. 


Bibliographia  :  Rapports  presentes  par  le  Conseil  d' administra- 
tion aux  assembleesf  generales  annuelles  (rue  du  Canal,  59,  Brus- 
sels.) 

DUSTIN  (P.).  —  Considerations  relatives  a  la  repartition,  entre 
les  communes  interessees,   du  capital  qu'elles  auront  a  reunir  pour 
l'execution   du   canal   maritime   de   Bruxelles.    Brussels,    Mertens, 
1892,  octavo. 

Lambliotte  (A.).  —  Rapport  sur  les  depenses  et  recettes  pro- 
bables de  Sexploitation  du  canal  de  Bruxelles  au  Rupel,  elargi  et 
approfondi  dans  les  plaines  de  Tour-et-Taxis,  Brussels,  Mertens, 
1892,  octavo. 

Canal  maritime  de  Bruxelles  au  Rupel.  Annates  des  Travaux 
publics  de  Belgique,  August,  1901,  page  660. 

Canal  de  Bruxelles  au  Rupel,  abaissement  du  plan  d'eau  dans  le 
premier  bief  et  modification  du  profil  en  long,  Annales  des  Tra- 
vaux publics  de  Belgique,  December,  1901,  page  1038. 
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RAVAILLON.  —  Canal  de  Bruxelles  au  Rupel.  —  Le  siphon  du 
Hofbeke.  —  Annates  des  Travaux  publics  de  Belgique,  December, 
1904,  page  455. 

WlAUTERS  (A.  J.)-  —  Le  port  de  Bruxelles  et  le  canal  maritime 
au  Rupel.  Mouvement  geographique,  28  May,  1905. 

Joint  stock  company  of  the  ship^canal  and  maritime  installations 
of  Brussels.  Statutes.  Office  des  Transports  (South-eastern  Cham- 
ber of  Commerce),  31,  rue  Ferrandiere,  Lyons.  ler  July  1907, 
pages  52-80,  1st  October,  pages  37-64. 

Le  canal  maritime  de  Bruxelles.  Technique  moderne,  December 
1910,  pages  666-671,  7  fgs  1  plate. 

MERBACH  /(Ch.).  —  Une  visite  aux  travaux  du  canal  maritime 
die  Bruxelles  au  Rupel.  Revue  de  la  Ligue  maritime  beige.  May 
1913,   5  fgs. 

*  * 

A  leaf  abridge,  of  the  Scherzer  type,  over  which  the  main  road 
from  Brussels  to  Antwerp  is  to  pass,  is  to  be  constructed  over  the 
ship-canal  at  Petit-Willebroeek. 

The  navigable  space  available  when  the  bridge  is  open  will  be 
18  metres  (19.68  yards)  wide. 

The  cost  will  be  borne  by  the  State,  the  amount  is  not  yet  settled. 

(From  information  supplied  by  Mr.  SERRUYS,  Inge- 
nieur  des  Fonts  et  Chaussees,  52,  boulevard  du  Regent, 
Brussels.) 
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SHIP  CANAL  FROM  GHENT  TO  TERNEUZEN  (1). 

The  improvement  of  that  portion  of  the  Ghent-Terneuzen  canal, 
which  comes  between  the  district  railway,  at  Ghent,  and  the 
beginning  of  the  Langerbrugge  section,  below  the.  railway  bridge 
of  Wondelgem  was  decided  upon  in  1913. 

This  work  is  intended  to  form  part  of  the  improvement  works  of 
the  Ghent-Terneuzen  canal  which  were  decided  upon  by  the  Bel- 
gian-Dutch conventions  of  the  29th  June  1895  and  the  8th  March 
1902,  and  by  the  convention  between  the  State  and  the  city  of 
Ghent  on  the  15th  November  1894. 

They  include  the  widening  of  the  bed  of  the  canal  to  21  metres 
(22.9  yards)  with  an  over  all  depth  of  water  of  7.80  metres 
(25  feet  5.9  inches),  and  the  rebuilding  of  the  Meulestede  bridge 
so  as  to  have  an  available  opening  of  26  metres  (28.43  yards). 
The  depth  of  water  of  8.75  metres  (28  feet  7.9  inches)  existing  in 
the  canal  is  here  decreased  to  7.80  metres  (25  feet  5.9  inches) 
because  it  is  found  impossible  to  provide  a  mooring  with  a  greater 
depth  of  water  than  7  metres  (22  feet  11.1  inches)  at  the  foot  of 
the  quay-wall  of  the  outer  harbour. 

These  works,  which  may  be  estimated  to  cost  2,500,000  francs 
(£100,000)  are  not  designed  with  a  view  to  any  increase  in  the 
receipts  from  tolls;  they  will  greatly  facilitate  inland  and  ocean 
navigation,  but  it  is  impossible  to  estimate  precisely  the  increase 
of  traffic  that  may  result  therefrom  in  the  future.  This  depends 
not  only  on  the  facilities  offered  to  navigation,  but  also  to  the 
economic  conditions  of  the  district. 

The  expense  will  be  shared  by  the  State  and  the  city  of  Ghent. 

(From  information  sup-plied  by  Mr.  LOUIS  GREXIER, 
Ingenieur  en  chef,  Directeur  des  Fonts  et  Chaussees,  22, 
rue  Basse  de  Champ,  Ghent.) 


(1)   See  "Holland".  Memorandum  on  the  "Ship  canal  from  Ghent  to  Ter- 
neuzen",  page  123. 
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Bibliographia:   The  under  mentioned   works   form  pari  of  the 
scheme  of  improvement  works  designed    -or  the  Ghent-Terneuzen 
canal,  which  have  been  discussed  : 

1.  In  the  memorandum    by  Mr.   De  Heem,   Ingenieur  en   chef, 
Direoteur  des  Ponts  et  Chaussees,  Ghent, on  the  ((improvement  works 
designed  for  the  Ghent-T erneuzen  canal  »  (Annales  des  Travaux 
publics  de  Belgique,  1896,  3rd  number,  June,  2nd  series,  Volume  I). 

2.  In  the  memorandum  of  M.  J.  A.  Pierrot  then  Ingenieur  en 
chef,    Direoteur,    and    A.    Lambin,    the    Ingenieur    des    Ponts    et 

Chaussees,  on  the  «  protection  of  dhe  canal  banks  »  (Annales  des 
Travaux  publics  de  Belgique,  1898,  1st  number,  February,  2nd  se- 
ries, Volume  III). 

3.  In  the  communication  sent  in  by  Mr.  M.  L.  Grenier,  then 
Ingenieur  principal,  ff.  d'Ingenieur  en  chef,  Directeur  des  Ponts 
et  Chaussees,  and  Mr.  G.  van  Haute,  then  Ingenieur  principal  des 
Ponts  et  Chaussees,  on  the  «  Ghent-T  erneuzen  ship-canal  and  the 
port  of  Ghent.  »  (Xth  International  Navigation  Congress,  Milan, 
1905.). 


Thee  new  road-bridge  at  Selzaete  was  opened  to  traffic  at  the 
end  of  1912.  The  construction  of  this  work  is  due  to  the  widening 
O'f  the  Ghent-Terneuzen  canal,  in  accordance  with  the  agreement 
come  to  between  the  Dutch  and  Belgian  governments.  This  bridge 
is  fitted  with  a  single  leaf  and  is  of  the  «Scherzer»  type,  it  is 
tworked  by  two  45  HP  motors.  Other  motors  work  the  locking 
mechanism  and  other  apparatus. 

An  electrical  sub-station,  containing  two  static  transformers  and 
two  generating  groups  which  store  'their  energy  in  a  TOO  Amp-hour 
accumulator  set,  working  at  440  volts,  was  built  at  the  same  time. 
The  storage  set  allows  of  meeting  sudden  stresses  on  the  distri- 
buting system  and  of  coping  with  any  breakdown  of  the  current 
that  may  occur,  the  current  being  capable  of  being  transmitted  to 
other  bridges  along  the  canal. 
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This  double  installation  was  carried  out  unaer  me  superinten- 
dance  of  Mr.  E.  Govaert,  Ingenieur  en  chef,  Directeur,  assisted  by 
Mr.  J.  Chanteux,  Ingenieur-dirigeant,  both  of  52,  boulevard  du 
Regent,  Brussels. 

The  cost  of  the  electrical  and  mechanical  equipment  amounted 
to  150,000  francs  (£6,000).  The  work  was  partly  carried  out  at 
schedule  prices,  and  partly  on  terms  mutually  agreed  upon,  as  was 
laid  down  dn  the  specifications  on  which  the  estimates  were  based. 
During  the  progress  of  the  work,  some  of  the  apparatus,  which  was 
designed  for  use  with  an  alternating  current  of  225  volts,  was 
replaced  by  apparatus  suitable  for  a  continuous  current  at  440 
volts. 

The  cost  of  the  electrical  and  mechanical  equipment  of  the 
substation  came  out  at  60,000  francs  (£2,400).  This  sum,  actually 
expended,  is  as  estimated. 

In  both  cases  the  cost  has  been  borne  by  the  State. 

Bibliographia;  Sevrig  (T.).  —  Les  nouveaux  ponts  de  Seelzaete 
on  the  Ghent-Terneuzen  canal.  Annates  des  Tr avau x  publics  de 
Belgique,  April,  1913,  pp.  679-719,  3  plates. 

* 
*  * 

A  scheme  designed  to  permit,  for  the  purpose  of  facilitating 
navigation,  of  signalling  electrically  from  bridge  to  bridge  along 
the  Belgian  portion  of  the  Ghent-Terneuzen  canal,  will  shortly  be 
submitted  to  the  King's  signature. 

The  cost  of  the  work  is  estimated  at  80,000  francs  £3,200).  The 
expenditure  will  be  borne  by  the  State. 

(From  information  supplied  by  Mr.  CHANTEUX,  Inge- 
nieur  des  Ponts  et  Chaussees,  -52,  boulevard  du  Regent, 
'     Brussels.) 


II.  OCEAN  NAVIGATION 


C.  SEAPORTS 
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CONSTRUCTION  OF  A  FISH5NG  PORT  AT  LA  PANNE. 

The  construction  of  this  port,  which  was  decided  on  in  1912, 
will  ensure  a  large  resident  fishing  population  and  at  the  same 
time  facilitate  the  development  of  the  fishing  industry. 

The  new  port  (Fig.  6)  will  include  an  entrance  channel  between 
two  converging  jetties,  an  outer-harbour  83  metres  (90.77  yards) 
wide,  bordered  with  unloading  wharves,  and  a  tidal  basin  575  me- 
tres (628.8  yards)  in  length  and  150  metres  (160.04  yards)  wiide 
with  landing  stages. 

The  whole  cost  is  estimated  to  amount  to  12,000,000  francs.  It 
will  be  borne  by  the  State. 

It  is  impossible  to  estimate  at  the  moment  the  returns  from  tolls. 

(From  information  supplied  by  Mr.  HAINAULT,  Inge- 
nieur  en  chef,  Directeur  du  service  special  de  la  Cote, 
4}  Square  Stephanie,  Ostend.) 

Bibliographia  :  The  works  relating  to  the  fishing  port  of  La 
Panne  have  been  the  object  of  a  report  published  by  «  La  Commis- 
sion institute  par  l'Arrete  Royal  du  31  mai  1907   ». 
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Fig.  6.  —  Plan  of  the  proposed  port  at  La  Panne. 
Including  the   entrance  channel,  outer-harbour  and  tidal  basin.) 
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PORT  OF  NIEUPORT 

The  works,  which  were  decided  on  in  1912,  are  with  a  view  of 
improving-  the  general  condition  of1  the  port  :  entrance,  depth, 
length  of  wharfage,  and  of  developing  the  fishing  industries. 

They  in  elude  : 

1.  The  reconstruction,  with  extension  into  depths  of  3  metres 
(9  feet  9.9  inches)  at  low  water  during  spring  tides,  of  the  east 
landing  jetty  of  the  channel,  and  widening  of  the  channel  to  100 
metres  (109.36  yards)  between  the  jetties;  the  reconstruction, 
under  similar  conditions  as  to  depth  of  water  of  the  west  jetty. 

2.  Wet  dock  :  the  construction  of  a  second  lock  gate  15  metres 
(16.4  yards)  in  width  between  the  lock  walls,  the  lock  basin  being 
of  150  metres  (164.04  yards)  available  length;  the  construction  of 
ferro-concrete  landing  stages  270  metres  (295.28  yards)  in  length, 
and  the  extension  of  the  wet  dock  in  front  of  the  town ; 

3.  The  straightening  of  the  road  between  Nieuport-Ville  and 
Nieuport-Bains,  close  to  the  old  Furnes  lock,  and  the  excavation 
of  a  detour  for  the  old  Furnes  canal; 

4.  The  excavation  of  a  detour  leading  the  inland  waters  direct 
to  the  sea; 

5.  The  construction  of  a  basin  for  fishing  boats. 

6.  The  construction  of  a  barge  lock  45  metres  (49.21  yards)  in 
length  and  6  metres  (19  feet  T.8  inches)  wide. 

The  general  (improvement  works  will  entail  an  expenditure  esti- 
mated to  amount  to  5,500,000  francs  (£220,000),  which  will  be 
born  by  the  State;  but  the  cost  of  the  construction  of  the  wet  dock 
will  be  repaid  to  the  State  by  the  town  of  Nieuport,  as  soon  as  the 
traffic  has  attained  a  given   importance. 

It  is  not  possible  to  forecast  at  present  the  increase  likely  to 
occur  either  in  receipts  or  traffic. 

(From  information  supplied  by  Mr.  HAINAULT,  Inge- 
nieur  en  chef,  Directeur  du  service  special  de  la  Cote,  4, 
square  Stephanie,  Ostend.) 
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PORT  OF  OSTEND. 
1°  Works  completed. 

To  develop  the  old  port  facilities  of  Ostend,  which  were  found 
to  be  insufficient,  the  following  works  have  been  carried  out 
between  1898  and  1907  : 

1.  A  new  outer  harbour  has  been  dredged  along  the  western 
bank,  enclosed  by  a  quay-wall  (tidal)  of  801  metres  (876  yards) 
in  length  and  having  a  depth  of  water  alongside  of  8  metres 
(26  feet  2.4  inches)  below  the  zero  level  at  Ostend.  The  slope  of 
the  eastern  bank  is  faced  with  a  revetment  of  hewn  stone  and  by 
4  mooring  stations  which  are  specially  reserved  for  the  State 
steamboats  working  the  Ostend-Dover  line. 


2.  A  bridge  of  4  spans  has  been  constructed  at  the  shore  end 
of  this  tidal  wharf  :  two  of  the  spans  next  to  the  shore  have  an 
opening  of  10  metres  (32  feet  9  inches),  and  carry  fixed  bridge- 
platforms,  the  other  two  of  18.50  metres  (20.22  yards)  are  each 
crossed  by  a  swing-bridge.  This  work  has  a  width  of  8  metres 
(26  feet  2.4  inches)  between  the  end  stringers.  On  either  side 
of  the  central  pier  there  is  a  navigable  channel  16  metres  (52  feet 
4.9  inches)  wide. 

3.  A  new  waste  water  basin  with  an  area  of  80  metres  with 
retaining  lock-gate  having  6  openings,  each  of  5  metres  (16  feet 
4.5  inches)  in  width.  The  sill  of  the  lock  is  at  a  level  of  (Z— 4.00). 
The  object  of  this  work  is  to  ensure  the  upkeep  of  a  sufficient 
depth  of  water  in  the  port. 

4.  A  wet  dock  which  is  entered  through  a  lock  having  a  lock- 
basin  of  18  metres  (19.68  yards)  in  width  and  of  120  metres 
(131.23  yards)  in  length,  has  been  built.  The  sills  of  this  work 
are  at  the  level  of  (Z— 4.50).  The  wet  dock  is  bordered  by  quay- 
walls  whose  coping  stones  are  at  a  level  of  (Z  +  6.80).  Its  bed  is 
at  the  level  of  (Z— 4.00).  It  is  90  metres  (98.43  yards)  m  width  | 
and  650  metres  (710.9  yards)  in  length. 
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5.  A  dock  called  the  timber  dock  and  an  evolution  basin  which 
links  up  the  wet  dock  with  the  Bruges-Ostend  canal  have  been 
constructed.  Both  of  these  works  have  been  excavated  to  the 
level  of  (Z — 4.00).  The  timber  dock  is  70  metres  (76.56  yards) 
wide  and  350  metres  (382.77  yards)  in  length  ;  it  is  fitted,  as  is 
also  the  evolution  basin,  with  timber  landing  stages  for  the  use 
of  ships. 

6.  A  swing-bridge  has  been  built  between  the  wet  dock  and  the 
timber  dock.  The  navigable  entrance  channel  into  this  work  is 
18  metres  (19.68  yards)  in  width. 

7.  A  siving-bridge  has  been  erected  at  each  of  the  heads  of  the 
sea-locks.  This  double  work  insures  continuous  circulation  more 
especially  of  the  tramways  of  the  "Societe  Nationale  des  Chemins 
de  fer  vicinaux"  during  lockage  operations. 

8.  A  detour  of  the  main  road  from  Ostend  to  Brussels,  has  been 
arranged  in  the  neighbourhood  of  the  said  lock,  by  laying  out  the 
Smet  de  Nayer  avenue  which  passes  over  the  railway  on  a  per- 
manent bridge  of  the  called  "crutch"  type,  having  an  opening  of 
25.50  metres  (27.88  yards),  and  the  branch  of  the  Ostend-Brussels 
Canal  by  means  of  a  three  hinged  arch  of  29  metres  (31.71  yards) 
span.  These  structures,  like  the  avenue  itself,  are  of  great  width; 
the  carriage-way  is  19  metres  (20.77  yards)  across  and  there  are 
2  side  foot  paths  of  3  metres  (9  feet  9.9  inches)  in  width. 

9.  A  portion  of  the  bed  of  the  branch  of  the  Bruges-Ostend 
canal  has  been  moved. 

10.  A  number  of  drainage  canals  in  the  Wateringen  district  have 
been  altered    as    to    their  course,  such  as  the  Noord-Eede  and  Ca- 
merlinckx. 

The  works  were  carried  out  under  the  superin tendance  of  Mr. 
Van  Gansiberghe,  Ingenieur  en  chef  des  Ponts  et  Chaussees  (at 
present  Inspector  general  at  Brussels)  assisted  by  Mr.  Van  der 
Schueren,  Ingenieur  principal  des  Ponts  et  Chaussees,  9,  rue  du 
Jardin,  Ostend. 

The  cost,  which  was  borne  by  the  State  and  the  town  of  Ostend, 
amounted  to  23,112,030.76  francs  (£924,481).     The  contribution 
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of    the    State    amounted    to    the    sum    of    16,618,788.82    francs 
(£664,752)  and  that  of  the  town  to  the  sum  of  6,493,241.94  francs. 

The  expenses  of  the  work  were  made  up  as  follows: 

According  to  the  estimates: 

The  State 10,122,107.27  francs   (£404,884) 

Town  of  Ostend   .     .       4,707,892.73  francs   (£188,316) 


14,830,000.00  francs  (£593,200) 

According  to  the  sums  actually  expended: 

The   State   ....     16,618,788.82  francs  (£664,752) 

Town  of  Ostend    .     .       6,493,241.94  francs  (£259,730) 


23,112,030.76  francs   (£924,481) 

The  great  increase  in  the  cost  over  and  above  that  estimated 
is  due  to  the  construction  of  the  important  avenue  of  Smet  de 
Naeyer. 

The  original  scheme  was  carried  out  in  its  entirety  exactly  as 
planned.    The  only  alterations  made  were  in  matters  of  detail. 

We  must  point  out  that  the  various  improvements  which  we 
have  mentioned  have  not  resulted  in  any  great  increase  of  the 
traffic. 

Copies  of  the  specifications  of  these  works  (n°  187  of  1897)  are 
to  be  obtained  at  the  Central  Bureau  for  information  relating  to 
contracts,  15,  rue  des  Augustins,   Brussels. 

Bibliographia:  Van  der  Schueren.  —  New  port  facilities  at 
the  port  of  Ostend.  Annates    des    Travaux    -publics    de    Belgique, 
1897,  April,  2nd  n°,  pages  227-236. 

*  * 

The  maritime  facilities  of  the  port  of  Ostend,  which  have  been 
described  above,  were  completed  by  the  construction  and  installa- 
tion of  six  -pivoting  waste  zvaier  sluices,  with  all  their  accessories, 
in  the  openings  of  the  new  waste  water  lock  of  the  port. 


—  97  — 

The  works  which  were  begun  in  1904  and  completed  in  1900, 
have  necessitated  an  expenditure  of  146,811.42  francs  (£5,872) 
(estimated  cost  137,249  francs  (£5,490),  which  was  borne  by  the 
State.  They  were  carried  out  under  the  superitendance  of  Mr.  Van 
Gansberghe,  Ingenieur  en  chef  (at  present  Inspector  general  at 
Brussels),  with  the  assistance  of  Mr.  Van  der  Schueren,  Inge- 
nieur principal,  9,   rue  du  Jardin,  Ostend. 

Being  solely  designed  to  facilitate  the  up  keep  of  the  depth  of 
water  in  the  port  these  improvements  are  not  likely  to  tend  to 
any  increase  in  the  receipts  or  traffic  of  the  port. 

Copies  of  the  specification  of  this  work  (n°  12  of  1904)  can  be 
obtained  from  the  Central  Bureau  for  information  regarding  con- 
tracts, 15,  rue  des  Augustins,  Brussels. 

As  a  safeguard  against  the  eventual  silting  up  of  nos  2  and  3  of 
the  Commercial  Docks  of  the  port  of  Ostend,  the  extension,  since 
1905,  of  the  n°  1  dock  has  been  proceeded  with,  also  the  conversion 
of  the  Contredam  lock. 

The  original  plan  was  considerably  modified  in  the  course  of 
the  works.     The  changes  were  with  regard  to: 

1.  The  suppression  of  the  quay -wall  planned  to  be  built  in  the 
N°  1  Commercial  Dock  between  the  weir^bridge  and  the  lock  of 
the  docks,  and  the  reconstruction  of  the  retaining  wall  on  the 
right  of  the  weir-bridge; 

2.  The  roofing-over  of  that  part  of  the  Camerlynckx  included 
between  the  Contredam  lock  and  the  little  bridge  of  the  Brussels- 
Ostend  Quay  railway   (additional  works). 

3.  The  conversion  of  the  Contredam  lock  and  syphon  (addition- 
al works). 

Messrs  Bourgoignie,  Ingenieur  en  chef  (now  Inspector  General 
at  Brussels),  and  Macquet,  Ingenieur  en  chef,  assisted  by  Mr.  Van 
der  Schueren,  Ingenieur  principal  (9,  rue  du  Jardin,  Ostend),  were 
in  charge  of  these  works,  of  which  the  cost  amounted  to  951,655.69 
francs  (£36,866)  (estimated  cost;  699,000  francs  [£27,960]). 
They  were  completed  in  1910. 

The  whole  cost  was  borne  by  the  State. 

hb7 
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Copies  of  the  specifications  relating  to  this  work  (N°  33  of  1905} 
can  be  obtained  at  the  Central  Bureau  for  information  relating  to 
contracts,  15,  rue  des  Augustins,  Brussels. 

The  conversion  of  mooring  stations  nos  1  and  2,  specially  set 
apart  for  the  State  mail  boats,  on  the  east  bank  of  the  port,  was 
completed  in  1910;  this  conversion  being  necessary  owing  to  the 
construction  of  the  new  maritime  railway  station  (Ostend-Quay). 

Certain  alterations  were  made  in  the  original  scheme  which  was 
commenced  in  May  1908.     The}/  were  as  follows: 

1.  The  strengthening  and  raising  of  the  old  sea-wall  and  of  its 
pier-head  at  the  mouth  of  the  entrance  of  the  lock  of  the  old  Com- 
mercial Docks  of  O'stend  (additional  work); 

2.  The  rebuilding  of  2  mooring  stations  and  of  the  neighbouring 
landing  stages. 

The  total  cost  amounted  to  650,184.94  francs  (£26,007)  (esti- 
mated cost:  553,900  francs  (£22,156). 

The  cost  was  borne  by  the  State. 

The  improvements  obtained  are  not  of  a  character  to  cause 
any  increase  either  in  receipts  or  in  traffic;  they  were  necessitated 
by  the  increasing  number  of  mail  boats,  which  implies  a  greater 
number  of  passengers  and  greater  postal  shipments,  that  is  to  say 
greater  receipts  from  tolls  and  an  increased  tratfic. 

Copies  of  the  specification  (n°  173  of  1907)  can  be  obtained  at 
the  Central  Bureau  for  information  regarding  contracts,  15,  rue 
des  Augustins,  Brussels. 

The  down  stream  portion  of  the  old  Steamboat  wharf  has  been 
strengthened  by  laying  along  the  foot  of  the  wall  a  concrete  coffer 
protected  from  scouring  by  a  line  of  sheeting  piles  and  platforms 
of  weighted  fascines.  Begun  in  the  month  of  January,  1909,  the 
work  was  completed  in  the  course  of  1913. 

The  cost  of  the  work  amounted  to  258,219.91  francs  (abt: 
*>J.0,329)   (the  estimated  cost  being:  246,017  francs  (abt:  £9,841  \ 

The  whole  cost  was  borne  by  the  State. 
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No  important  alterations  were  made  in  the  original  scheme;  it 
is  however  worth  noting  that  the  scheme  of  works  was  completed 
by  linking  up  the  new  landing-stage  to  the  pierhead  at  the  en- 
trance of  the  tidal  slip. 

Copies  of  the  specification  (n°  90  of  1908)  can  be  obtained  at  the 
Central  Bureau  for  information  regarding  contracts,  15,  rue  des 
Augustins,  Brussels. 

The  strengthening  of  the  tidal  zuharf  of  the  outer  harbour,  in 
front  of  the  contemplated  Cockerill  goods  shed  over  a  length  of 
189.28  metres  (207. 1  yards),  which  was  begun  in  1909,  was  com- 
pleted in  1910. 

The  cost,  which  was  borne  by  the  State,  amounted  to  278,181.16 
francs     (£11,127);      the    estimated     price  being     275,000  francs 

(£11,000). 

These  works  being  merely  intended  for  strengthening  purposes 
can  cause  no  increase  in  receipts  or  traffic. 

*  * 

The  work  of  consolidating,  over  a  length  of  500  metres  (546.82 
yards),  the  tidal  wharf  of  the  outer  harbour,  between  the  Cockerill 
goods  shed  and  a  point  55  metres  (61.14  yards)  above  the  down- 
stream extremity  of  this  quay-wail,  was  begun  in  1910,  and  fin- 
ished in  1912.  The  estimated  length  of  the  strengthening  work 
was  reduced  by  55  metres  (61.14  yards). 

The  works,  the  actual  cost  of  which  amounted  to  246,956.14 
francs  (estimated  cost  246,956.14  francs  [about  ,£9,878]),  were 
carried  out  under  the  superintendance  of  Mr.  Hainault,  Ingenieur 
en  chef,  with  the  assistance  of  Mr.  Van  der  Schueren,  Ingenieur 
principal,  9,  rue  du  Jardin,  Ostend. 

The  cost  was  borne  by  the  State. 

Copies  of  the  specification  (N°  7  of  1910)  can  be  obtained  at  the 
Central  Bureau  for  information  regarding  contracts,  15,  rue  des 
Augustins,  Brussels. 
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The  increasing  number  of  mailboats  on  the  Ostend-Dover  line 
has  made  necessary,  since  1911,  the  construction  of  a  new  mooring 
station  on  the  east  bank  of  the  new  outer  harbour  of  Ostend. 

Cost  of  the  works  completed  m  1912  :  137,970.18  francs  (£5,519) 
(estimated  cost  118,300  francs  [£4,732]). 

The  cost  was  borne  by  the  State. 

Copies  of  the  specification  (N°  75  of  1910)  can  be  obtained  at 
the  central  Bureau  for  information  regarding  contracts,  15,  rue 
des  Augustins,  Brussels. 

The  supply  and  installation  of  the  apparatus  for  the  electrical 
working  of  the  sluices  oi  the  new  waste  water  lock,  have  caused  an 
expenditure,  by  the  State,  of  241,254.80  francs  (abt.  :  £9650)  (the 
estimated  cost  being  238,900  francs  [£9,556]). 

These  works  which  were  begun  in  1908  were  completed  in  1912. 
As  an  indispensable  addition  to  the  works  we  have  just  mentioned, 
a  building,  intended  to  shelter  the  apparatus  for  working  the 
sluices,  was  begun  in  1909,  being  erected  on  the  new  waste  water 
lock.     Its  construction  was  completed  in  1912. 

The  cost,  which  was  borne  by  the  State,  amounted  to  141,695.97 
francs  (£5,668)  (the  estimated  price  being  130,674  francs 
[£5,227]). 

Copies  of  the  specification  (n°  120  of  1908)  relating  to  this  work 
can  be  obtained  at  the  Central  Bureau  for  information  relating  | 
to  contracts,  15,  rue  des  Augustins,  Brussels. 

(From  information  supplied  by  Mr.  HAINAULT,  j 
Ingenieur  en  chef,  Directeur  du  service  de  la  Cote,  4y  \ 
square  Stephanie,  Ostend.) 


* 
*  * 


We  will  now  rapidly  review  a  series  of  improvement  works  which!; 
were  carried  out  between  1908  and  1910  in  the  port  of  Ostend,- 
and  which  have  to  do,  mostly,  with  electrical  equipment. 


—  101  — 

Electrical  transformer  sub-station.  —  High-tension  current  is 
purchased  from  a  commercial  undertaking  and  is  transformed 
into  continuous  current  at  2  x  220  volts,  by  means  of  two  300  kilo- 
watt transformers. 

The  cost  {156,563.30  francs  [abt:  £6262])  will  be  shared  by  the 
State  and  the  town  of  Ostend.  The  work  was  paid  for  by  the 
authorities  of  the  Ponts  et  Chaussees.  As  the  electricity  works 
supply  the  buildings  of  these  authorities,  of  the  State  railways,  of 
the  Naval  authorities  and  the  town  of  Ostend,  these  last  three 
corporations  pay  over  each  year,  to  the  authorities  of  the  Ponts 
et  Chaussees,  an  annual  payment  calculated  proportionally  to 
the  maximum  amount  of  current  .absorbed  by  each  during  the 
year. 

As  regards  the  various  parts  of  the  installation,  the  expenditure 
works  out  as  follows,  from  the  point  of  view  of  the  estimates  and 
the  sums  actually  paid. 

Amount  actually 
Estimate  expended 


Building-s    ....  71,335.00  fr.  (abt 

Electrical  equipment  53,640.00  fr.  (abt 

Lighting-     ....  2,098.98  fr.  (abt 

Paintwork.     .     .     .  3,206.06  ±r.  (alrrt 


£2853)  79,367.53  fr.    (abt:  £3174) 

£2146)  56,183.63  fr.    (,aibt  :  £2247) 

£     84)  2,149.22   fr.    (£86) 

£   128  )  3,199.83  fr.    (£128). 


The  other  works,  of  little  importance,  were  carried  out  by  va- 
rious contractors,  and  did  not  give  rise  to  any  alteration  in  the  ' 
estimated  expenditure. 

Begun  on  the  13th  January  1910,  the  work  was  for  the  most 
part  completed  in  1911. 

Electric  cable  system.  —  This  system  is  intended  for  the  sup- 
plying of  current  to  the  lighting  apparatus  and  the  equipment  of 
the  port.  The  cables  are  lead  covered,  asphalted  and  armoured, 
laid  in  trenches  and  along  the  subways  of  the  port. 

The  cost,  borne  by  the  State,  comes  out  as  follows: 

Estimated  cost:  50,598.95  francs  (£2024). 

Actual  expenditure:  70,202.51  francs  (£2808)  for  the  system 
with  its  extensions;  2,464.76  francs  (abt:  £98)  for  various  modi- 
fications. 
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The  work,  which  was   begun  on  the  24th  February  1910,  was 
completed,  apart  a  few  modifications,  in  1911. 


* 


Lighting  apparatus,  —  The  port  installation  consists  of  38  arc 
lamps  and  2  mercury  vapour  lamps,  on  standards. 

Estimated  cost:  28,653  francs  (abt:  £1146).. 

Actual  expenditure:  29,871  francs  (abt:  £1195). 

The  cost  was  borne  by  the  State.  The  installation  which  was 
begun  on  the  20th  March  1912,  was  completed  m  1913. 


*  * 


Working  of  the  sluices  of  the  waste-water  look.  —  The  mecha- 
nical and  electrical  equipment  consists  of  12  motors  of  9  HP  with 
their  necessary  fittings. 

The  cost  which  is  borne  by  the  State,  is  made  up  as  follows: 

Estimated  cost:  238,000  francs  ^9,556). 

Actual  expenditure:   241,289.62  francs  (£9,652). 

The  work  was  begun  on  the  27th  November  1908  and  completed 
in  1912.  Information  on  the  subject  of  this  equipment  will  be 
found  in  the  "Notice  sur  les  plans  de  la  Section  du  Genie  civil,  a 
^exposition  de  Bruxelles  de  1910,  et  a  l'exposition  de  Gand  1913" 
which  may  be  obtained  at  the  Administration  Centrale  des  Ponts 
et  Chaussees,  38,  rue  de  Louvain,  Brussels. 


* 


Hoisting  apparatus.  —  5  travelling  cranes,  of  which  3  are  of 
3  tons  and  2  are  overhead  cranes  of  6  tons,  have  been  erected, 
during  the  years  1911,  1912  and  1913,  on  the  wharf  of  the  Ostend- 
Tilbury  line  of  steam  ships,  belonging  to  the  John  Cockerill  Com- 
pany. 

The  working  of  these  cranes  has  given  rise  to  an  interesting 
observation  which  may  well  be  mentioned  here.  It  has  been  noted 
that  when  the  cranes  have  to  move  round  a  curve,  one  must  take 
great  care  that  the  radii  of  the  paths  of  the  exterior  and  interior 
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tractive  rollers  is  calculated  mathematically,  otherwise  torsion  of 
the  frame  and  running  off  the  lines  may  even  occur. 

The  cost  (178,091.82  francs  [abt:  £7,124]),  which  was  borne 
by  the  State,  is  made  up  as  follows. 

Estimated  cost:  4  cranes   .      .  129,100.00 francs           (£5,164) 

1  crane  of  3   tons  37,500.00  francs          (£1,500) 

Additional  cost:   4  cranes   .     .  3,922.00  francs  (abt:     £157) 

1  crane  of  3  tons  1,371.87  francs  (abt:       £55) 

Spare  parts  and  various     .      .  5,997.00  francs  (abt:     £240) 

It  should  be  observed  that  blocks  have  been  added  to  the  crane 
cabins. 

The  Cocke  rill  Company  pays  an  annual  rent  of  13,300  francs 
(£532)  for  the  use  of  the  hoisting  apparatus. 

*  * 

40  ton  revolving  crane.  —  This  crane,  of  which  the  erection 
was  decided  on  on  the  24th  May  1912,  is  intended  for  raising 
heavy  loads. 

The  cost  (123,454.51  francs  [abt:  £4,937]),  which  is  borne  by 
the  State,  comes  out  as  follows: 

Estimated  cost:  118,000  francs  (,£4,720). 

Actual  expenditure:  123,784.51  francs  (£4,951). 

Individuals  using  the  crane  will  pay  a  fee  of  35  francs  (£1.8.s. 
4-d.)  per  hoist.  The  receipts  are  estimated  to  amount  to  4,500  francs 
(£180)  per  annum. 

The  various  installations  we  have  mentioned  have  been  erected 
under  the  supermtendance  of  Mr.  Govaert,  Ingenieur  en  chef, 
assisted  by  Mr.  Lasalle,  Ingenieur-dirigeant,  52,  boulevard  du 
Regent,  Brussels. 

(From  information  su-p-plied  by  M.  LASSALLE,  Inge- 
nieur cies  Fonts  et  Chans  sees,  52,  boulevard  du  Regent, 
Brussels.) 
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# 

2°  Proposed  works. 

The  agreement  come  to  between  the  State  and  the  town  of 
Ostend,  on  the  5th  and  12th  August  1912,  forecasts  a  scheme  of 
works,  of  which  the  plans  are  not  yet  drawn  up,  and  which  we 
briefly  recall  herewith  : 

1.  The  replacement  of  the  bridge  which  separates  the  first  and 
second  commercial  docks,  and  links  up  the  district  of  the  Ostend 
.(Town)  station  with  the  main  portion  of  the  town  (towards  the 
rue  de  la  Chapelie)  by  a  structure  more  in  keeping,  both  as  regards 
dimensions  and  manoeuvring  facilities,  with  the  increasing  demands 
of  the  traffic. 

2.  The  transfer,  to>  the  east  side  of  the  port,  of  the  installations 
for  the  fishing  industry,  bringing  them  all  together  and  greatly 
extending  them;  the  existing  installations  having  been  insufficient 
for  years  past  and  being  incapable  of  being  modernised  or  en- 
larged. 

3.  The  construction  of  a  transporter  bridge  so  as  to  afford  means 
of  rapid  communication  between  the  two  banks  of  the  entrance 
channel  of  the  port. 

4.  The  construction  of  a  new  sea-lock  intended  to  afford  means 
of  access  to  the  commercial  docks  for  large  vessels. 

The  dimensions  of  these  works  are  not  yet  finally  settled. 

The  works  will  be  carried  out  at  the  expense  of  the  State;  the 
town  of  Ostend  will  however  subscribe  a  sum  of  2,000,000  francs 
towards  them. 

The  plans  not  being  yet  definitely  settled,  it  is  impossible  to 
estimate  the  total  cost. 

(From  information  supplied  by  Mr.  HAIXAULT, 
Ingenieur  en  chef ,  Directeur  du  service  special  de  la 
Cote,  4,  square  Stephanie,  Ostend.) 


The  swing-bridges  are  to  be    electrically    fitted    at    the    same 
time  as  the  dry  docks  are  fitted  with  drainage  and  drying  pumps. 
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It  is  estimated  that  the  first  series  of  works  will  entail  an 
expenditure  of  100,000  francs  (£4,000);  the  cost  of  the  second 
series  has  not  as  yet  been  estimated. 

In  both  cases  the  cost  will  be  borne  by  the  State. 

(From  information  sufflied  by  Mr.  I, ASS  ALE,  Inge- 
nieur  des  Fonts  et  Chaussees,  52,  boulevard  du  Regent, 
Brussels. 


OCEAN  NAVIGATION 


D.   COAST  DEFENCE   WORKS 
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MIDDELKIRKE    COAST. 

In  order  to  keep  up  tile  outline  of  the  coast,  which  should  be 
slightly  inclined  towards  the  sea  and  free  from  indentations,  and 
to  prevent  the  erosion  of  the  beach,  as  well  as  to  protect  the  retain- 
ing wall  forming  the  revetment  of  the  embankment  of  the  sea  wall, 
the  construction  of  two  jetties  of  masonry  and  fascines,  on  the 
coast,  at  Middelkirke,  was  decided  upon  in  1913. 

One  of  the  jetties,  which  will  be  built  along  the  axis  of  the  pro- 
jection of  Middelkirke,  will  have  a  length  of  238  metres  (260.28 
yards) ;  the  other,  which  is  to  be  built  700  metres  (765.5  yards)  to 
the  west  of  the  first,  will  have  a  length  of  309.20  metres  (338.15 
yards). 

The  width  of  each  jetty  will  average  19  metres  (62  feet  2.7 
inches),  including  the  width  of  the  protection  berme  built  of 
weighted  fascines  which  protects  the  main  work  from  end  to  end. 

The  works  will  give  rise  to  an  expenditure  of  about  245,000 
francs  (£9,800),  which  will  be  borne  by  the  State. 

Copies  of  the  specification  relating  to  the  works  (n°  74  of  1913) 
including  the  plan  attached  there  to  can  be  obtained  at  the  Central 
Bureau  for  information  relating  to  contracts,  15,  rue  des  Augustms, 
Brussels. 

(F r 0771  information  sup-plied  by  Mr.  HAINAULT, 
Ingenieur  en  chef,  Directeur  du  service  special  de  la 
Cote,  4,  square  Stephanie,  Ostend.) 


HOLLAND 


I.  INLAND   NAVIGATION 


A.     FREE     RUNNING    AND    CANALISED 

RIVERS 
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THE  WAAL  AND  THE  UPPER  MERWEDE. 

The  Waal  and  its  lower  reaches  known  as  the  "Boven  Merwede" 
form  the  principal  branch  of  the  Rhine  —  of  which  they  carry 
off  one  third  of  the  waters  —  and  form  part  of  the  great  navigable 
waterway  which,  via  Rotterdam  —  runs  from  Germany  to  the 
North  Sea  and  the  Belgian  ports.  The  outflow  of  the  Waal  is  esti- 
mated at  about  1,500  cubic  metres  (1962  cubic  yards)  at  ordinary 
summer  level. 

The  object  of  the  works  in  course  of  construction   is  to  obtain, 
over  a  distance  of  93  kilometres  (57.76  inches)    (1),   a  navigable 
channel  with  a  minimum  width  of  150  metres  (164.04  yards)  and 
a  depth  of  water  of  from  3  to  3.50  metres  (9  feet  9.9  inches  to  11 
feet  5.5  inches)  below  mean   low  water  level  (1.50   metres  (4  feet 
11.2  inches)  at  the  level  at  Cologne.  The  narrowing  of  the  normal 
bed  of  the  river  is  carried  out  by   means   of  transversal   groynes 
the  tops  of  which  rise  about  0.50  metres  (1  feet  7.68  inches)  above 
mean  low  water  level.  By  this  'means  the  width  of  the  bed  of  the 
Waal  has  been  brought  back,  in  the  upper  reaches,  to  260  metres 
(284.34  yards),  which  width  in  the  lower  portion  of  the  river,  gra- 
dually increases  to  300  metres  (328.09  yards)  and  finally  reaches 
450  metres  (492.13  yards)  in  the  upper  portion  of  the  Boven-Mer- 
wede.   At  the  same  time,   the  shape  of   the  track   of    the  river  is 
altered ;  the  curves  which  were  found  to  be  too  sharp  are  graduated 
and  straight  lines  are  slightly  curved. 

Before  the  present  works  existed  the  width  of  the  normal  bed  of 
the  stream  varied  from  360  to  310  metres  (393.7  to  339.03  yards) 
in  the  upper  portion  of  the  course  of  the  Waal  and  reached  to  500 
metres   (546.8  yards)  in  the  Boven-Merwede. 

The  cost  of  the  works  amounted  to  2,250,000  florins  (£196,870) 
for  the  Waal  and  600,000  florins  (£52,500)  for  the  Beven-Mer- 
wede.  The  cost  is  entirely  borne  by  the  State,  any  participation 
by  the  parties  concerned,  even  in  the  shape  of  tolls,  being  for- 
bidden. 


(1)   The  length  of  the  Waal  is  84  kilometres  (52.2  miles)  and  that  of  the 
Merwede  9  kilometres  (5.09  miles). 

hb8 
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It  is  difficult  to  estimate  the  effect  these  training  works  will 
have,,  in  the  future,  on  traffic;  we  may  however  note  that  the 
traffic  which  had  risen  to  o-l, 600,000  tons  in  1912,  had  increased 
regularly  by  3  million  tons  per  annum  in  past  years. 

{From  information  supplied  by  Mr.  A.  MARINKELLE, 
Ingenieur  en  chef,  Direct eur  du  Waterstaat,  Spiegelstraat, 
19,  The  Hague.) 


Bibliographia  :  BANCKE  (H.).  —  Improvement  of  rivers  by 
training  works,  and  if  not  otherwise  possible,  by  dredging.  XII th 
International  'Navigation  Congress.  Philadelphia.  (N°  10)  5  pages, 
1  plate. 
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THE  YSSEL. 

The  works  now  being  carried  out  on  the  Yssei  iorm  the  last 
portion  of  the  final  training  works  on  this  branch  of  the  Rhine. 
Their  object  is  to  -afford  a  navigable  channel  with  a  minimum 
width  of  40  metres  (43.74  yards)  and  a  depth,  below  low  water 
mark,  of-  2  metres  (6  feet  6.6  inches)  in  the  up  stream  portion,  of 
2.50  metres  (8  feet  2.2  inches)  throughout  the  middle  portion  of 
the  stream,  ?.nd  of  3  metres  (9  feet  9.9  inches)  in  the  lower  reaches 
of  the  river,  through  which,  as  is  known,  l/9th  of  the  volume  of 
water  in  the  Rhine  flows  out  into  the  sea. 

The  outflow  of  the  Yssel  is  estimated  at  250  cubic  metres  (327 
cubic  yards)  at  ordinary  summer  level.  The  w*<4th  of  the  normal 
bed  varies  from  90  metres  (98.4  yards)  at  the  fork  near  Westei- 
voort,  to  165  metres  (180.44  yards)  in  the  lower  reaches  at  Kampen. 
The  length  of  the  river,  from  the  fork  to  the  mouth  opening  into 
the  Zuiderzee,  through  the  channel  called  Keteldiep,  is  about  127 
kilometres  (78.9  miles). 

The  training  is  done  by  means  of  groynes  projecting  into  the 
stream  perpendicularly  to  the  banks,  and  by  longitudinal  embank- 
ments constructed  along  concave  curves.  The  slope  of  the  groynes 
to  the  bed  of  the  stream  is  4/1,  that  of  the  embankments  is  2/1, 
The  height  of  the  tops  of  these  works,  above  mean  summer  level, 
varies  from  1  metre  (3  feet  3.3  inches)  to  0.50  metres  (1  foot  7.68 
inches). 

The  cost,  which  will  be  entirely  borne  by  the  State,  without  any 
participation  of  the  parties  concerned,  even  in  the  shape  of  tolls, 
is  estimated  at  2,750,000  florins  (£240,625). 

It  is  impossible  to  estimate  with  any  certainty  what  effect  there 
works  will  have  on  future  traffic,  the  circulation  of  barges  always 
depending  on.  the  duration  of  low  tides  in  summer  or  autumn. 

Nevertheless,  it  cannot  be  denied,  that  whatever  may  be  the 
results  these  works  will  be  of  the  greatest  value  to  inland  naviga- 
tion in  Holland,  as  the  Yssel  links  the  northern  provinces  of  Hol- 
land to  the  great  waterway  of  the  Rhine. 
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{From  information  supplied  by  Mr.  A.  MARINKELLE, 
Ingenieur  en  chef ,  Directeur  dn  Waterstaat,  19,  Spiegel- 
straat,  The  Hague.) 


Bibliographia  :  Jonkheer  C.  W.  VAN  Panhuys.  —  Improvement 
of  rivers  by  training  works  and  by  dredging,  and  if  not  otherwise 
possible,  by  reservoirs..  The  Yssel.  Xllth  International  Naviga- 
tion Congress,  Philadelphia,  1912.  (N°  10),  page  IT,  plate  2;  lon- 
gitudinal section. 
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WILHELMINA  CANAL 

The  Wilhelmina  canal,  which  is  actually  in  course  of  construc- 
tion, is  intended  to  link  together  the  great  commercial  and  indus- 
trial centres  of  Brabant,  which,  will  thus  find  themselves  in  com- 
munication, on  the  one  side  with  the  Zuid-Willemsvaart,  and  on 
the  other  with  Donge. 

The  new  waterway  leaves  the  Zuid-Willemsvaart  (1)  at  Aarle- 
Rixtel,  and  finishes,  after  a  course  of  63  kilometres  (39.14  miles), 
at  Gertruidenberge,  on  the  Donge,  passing  by  Son,  Best,  Oirschot, 
Tilburg,  Dongen  and  Oosterhout. 

A  series)  of  additional  works  will  include  ; 

1.  A  branch  of  the  canal  to  the  Mark,  from  Oosterhout  to  Ter- 
heyden  (6  kilometres  [3.72  miles]). 

2.  The  construction  of  a  navigable  channel  in  the  Donge,  above 
Geertruidenberg  (6  kilometres  [3.72  miles]). 

3.  The  improvement  of  the  Mark,  from  Terheyden  to  Breda 
(4.5  kilometres  [2.79]). 

4.  A  branch-off  at  Tilburg,  to  give  access  to  the  port  of  that 
town  (1.5  kilometres  [.93  miles]). 

The  lower  reach  of  the  Wilhelmina  canal  (5  kilometres  [3.1 
miles])  is  in  open  communication  with  the  Donge  (Maximum 
draught  of  water  :  2.50  m.  +  N.  A.  P.,  minimum  draught:  0.70  m. 
—  N.  A.  P.);  the  upper  reach  (31  kilometres  [19.26  miles])  is  in 
open  communication  with  the  corresponding  reach  of  the  Zuid- 
Willemsvaart  (draught  of  water  14.76  m.  +  N.  A.  P.). 

Dimensions.  —  The  normal  width  of  the  bed  of  the  canal,  and 
of  the  other  waterways  above  mentioned,  will  be  15  metres  (16.404 
yards);  it  will  be  increased  to  20  metres  (21.87  yards)  at  curves 
with  a  radius  of  less  than,  or  equal  to,  500  metres  (546.82  yards). 
The  depth  of  water  will  be  2.30  metres  (7  feet  6.2  inches)  at  ordi- 
nary level,  and  2.30  metres  (7  feet  6.2  inches)  at  minimum  level 
on  the  lower  reach,  on  the  Donge,  on  the  canal  to  the  Marx  and  on 
the  Mark.  The  slope  of  the  inner  banks,  both  above  and  below  the 
waterlevel  will  be  8/4. 


X)   The  canal  from   Maestricht  to  Bar-le-Duc. 
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Turning  basins,  at  intervals  of  5  kilometres  (3.1  miles)  apart, 
will  be  excavated  in  the  main  canal. 

The  barges  will  have  not  to  exceed  the  following  dimensions  : 
Length  60  metres  (65.62  yards),  width  T  metres  (22  feet  11.1 
inches),  draught  1.90  metres  (6  feet  2.9  inches),  height  of  lading 
above  water  level  5  metres  (16  feet  4.5  inches).  For  rafts  the  length 
must  not  exceed  50  metres  (54.68  yards) ;  the  width  5  metres  (16  feet 
4.5  inches)  and  the  draught  1.50  metres  (4  feet  11.2  inches). 

Locks.  —  The  difference  in  level  between  the  two  reaches  of  the 
Wilhelmina  canal  is  overcome  by  means  of  2  locks,  one  above  the 
other,  each  having  a  total  fall  of  -f  metres  (16  feet  4.5  inches)  and 
2  ordinary  locks  each  having  a  fall  of  2.50  metres  (8  feet  2.2 
inches). 

In  the  upper  reach  will  be  built,  at  5.50  kilometres  (3.41  miles) 
from  the  mouth  of  the  Zuid-Willemsvaart,  a  retaining  lock,  with 
basin,  both  the  gates  being  bowed  outwards,  and  which  in  ordinary 
times  will  remain  open. 

The  canal  from  Oosterhout  to  the  Mark  will  be  in  open  commu- 
nication with  the  Mark  (High  water  level  1.90  +  N.  A.  P.;  low 
water  level  o.70  m.  —  N.  A.  P.),  and  will  be  connected  with  the 
lower  reach  by  means  of  an  ordinary  lock,  with  both  the  gates 
bowed  outwards. 

The  lock  basins,  with  the  exception  of  those  of  the  retaining  lock 
will  be  arranged  "en  baionette",  they  will  have  a  length  of  65  me- 
tres (71.1  yards)  and  a  width  across  the  middle  of  16  metres'  (17.49 
yards).  The  width  across  the  lock  bay  will  be  7.50  metres  (24  feet 
6.1  inches)  and  the  depth  of  water  on  the  sill  will  be  2.4G  metres 
(7  feet  10.2  inchees)  at  ordinary  level. 

The  working  of  the  main  locks  will  be  by  electricity. 

Protection  of  the  banks.  —  The  protection  of  the  banks  (with 
tho  exception  of  those  of  the  lower  reach,  described  in  communica- 
tion 43  of  the  1st  Section  of  the  Xllth  Navigation  Congress)  is 
composed  of  a  foundation  of  gravel  extending  from  the  normal 
level  of  the  water  to  0.60  metres  (1  foot  11.6  inches)  above  it.  It 
rests  on  a  substructure  composed  usually  of  a  row  of  piles,  of  a  tie, 
and  an  apron  of  sheet  piling  fastened  together  by  a  cleat  and  \ 
marling  spike  hitch. 
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The  canal  is  bordered  on  both  sides  by  embankments  intended 
for  road  traffic.  The  widths  across  the  tops  are  respectively  5  and 
8  metres  (16  feet  4.5  inches  and  26  feet  2.4  inches) ;  the  roadway 
is  not  consolidated. 

Bridges.  —  There  will  be  both  permanent  and  swing  of  leaf 
bridges  over  the  canal.  The  railway  bridges  at  Tilburg  and  Brest 
(of  about  45  metres  [49.2  yards]  in  length),  and  which  cross  the 
canal  and  the  two  embankments  along  the  sides,  will  be  permanent 
bridges.  The  roads  will  cross  the  canal  by  means  of  swing-bridges 
wherever  a  steam  tramway  exists  or  is  proposed,  by  permanent 
bridges  wherever  the  rise  of  the  banking  is  less  than  4.50  metres 
(14  feet  8.8  inches)  above  the  existing  level  of  the  road,  and  lastly 
by  drawbridges. 

The  permanent  bridges  have  5.40  metres  (17  feet  8.1  inches) 
clearance  above  the  normal  level  of  the  water,  over  at  least  15  me- 
tres (16.4  yards)  of  length.  In  numerous  cases  arched  bridges  of 
ferro-conorete  have  been  constructed.  The  swing  bridges  are  all  of 
the  same  pattern,  with  two  openings  of  8.80  metres  (28  feet  9.1 
inches  each.  The  draw  bridges  are  composed  of  the  draw  bridge, 
properly  so  called,  having  a  single  leaf,  a  width  between  the  abut- 
ments of  8.50  metres  (27  feet  9.4  inches)  and  of  two  approach 
arches,  one  to  either  side  of  the  moveable  span. 

Water-supply  of  the  canal.  —  The  water  supply  of  the  canal  will 
be  obtained  from  the  waters  of  the  Zuid-Willemsvaart  and.  in  case 
of  insufficient  supply,  from  the  Donge.  For  this  purpose,  a  set  of 
pumps,  most  of  which  are  worked  by  electricity,  will  be  fitted  up 
at  each  of  the  two  sets  of  locks  built  one  above  the  other  and  at 
the  ordinary  pattern  locks.  The  minimum  consumption  of  water  at 
the  lower  lock  is  estimated  at  1.4  cubic  metres  (1.8  cubic  yards)  per 
second. 

Cost.  —  The  provisional  estimate  of  the  cost  of  the  work — which 
is  to  be  carried  out  at  the  expense  of  the  State — amounts  to 
7,500,000  florins  (£656,250).  The  province  of  North  Brabant  will 
subscribe  a  sum  not  exceeding  1,500,000  florins  (£218.750). 

The  principal  communal  districts  concerned  have  agreed  to  par- 
ticipate in  the  cost  to  the  amount  of  707,000  florins  (abt. :  £51,863). 
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Moreover,  the  communal  districts  have  given  the  State  the  ground 
required  for  the  construction  of  the  canal  free  of  charge. 

The  construction  of  ports,  landing  stages  and  landing  wharves 
will  be  entirely  at  the  expense  of  the  communal'  districts  and  other 
parties  concerned.  The  carrying  out  of  the  works  is  under  the 
regulations  imposed  by  the  State. 

Navigation  along  the  canal  will  be  free  from  tolls.  However,  on 
the  improved  section  of  the  Mark,  whose  control  and  upkeep  have 
been  placed  in  the  hands  of  a  water-board,  the  tolls  levied  by  the 
latter  will  remain  in  force. 

As  regards  the  future  development  of  traffic  on  the  new  water- 
way, it  is  impossible  at  present  to  form  any  estimate.  There  is 
every  reason  however  to  hope  that  this  traffic  will  be  considerable. 

(From  information  sup-plied  by  Mr.    C ALAND.  Inge- 
nieur  en  chef.  Direct eur  du  Waterstaat,  Bois-le-Duc.) 


Bibliographia:  —  A.  R.  VAN  Loon.  —  Works  carried  out  or 
proposed  protective  measures...  for  the  protection  of  the  banks  of 
waterways.  Xllth  International  Navigation  Congress.  Philadel- 
phia, 1913.  (N°  43).  (As  regards  the  protection  of  the  banks  of  the 
lower  reach). 

Expose  des  motifs  du  projet  de  loi  relatif  a  la  construction  du 
Canal  Wilhelmine.  Printed  documents.  Deuxieme  Chambre  des 
Etats-Generaux,  1904-1905,  N°  110,  with  sketch  plan. 
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MARITIME   WATERWAY    BETWEEN    ROTTERDAM 
AND  THE  NORTH  SEA. 

The  maritime  waterway  between  Rotterdam  and  the  North  Sea 
(55  kilometres  [34.17  miles])  is  formed  partly  by  the  rivers  Nieuwe 
Maas  and  Scheur  and  partly  by  the  cutting  of  the  Hook  of  Hol- 
land (1). 

The  outflow  of  the  river,  at  ordinary  low  tide,  is  estimated  at 
65,000,000  cubic  metres ;  the  width  of  the  normal  bed  of  the  stream, 
which  is  of  365  metres  (399.1  yards)  at  Rotterdam,  opens  out  to 
TOO  metres  (765.5  yards)  at  the  mouth. 

The  permanency  of  the  channel,  in  one  portion  of  the  river,  is 
ensured  by  transversal  groynes  whose  tops  are  5  metres  (5.46  yards) 
above  low  tide  level  and  wich  leave  a  navigable  passage  of  about 
300  metres  (328.09  yards)  wide. 

The  Act  of  the  25th  May  1908  forecasted  a  series  of  improvement 
works  to  be  carried  out  with  a  view  to  obtaining,  at  low  tide,  a 
channel  of  at  least  100  metres  (109.36  yards)  in  width  and  with 
8  metres  (26  feet  2.4  inches)  of  water.  The  methods  used  to  obtain 
this  result  have  been  of  two  kinds ;  they  consisted,  on  the  one  hand, 
of  the  construction  of  tranversal  groynes  and  of  the  immediate 
deepening,  by  means  of  dredging,  of  those  portions  of  the  navig- 
able channel  which  did  not  possess  the  required  depth  of  water ;  on 
the  other  hand,  by  the  increase  in  the  power  of  the  tidal  flow  as  a 
means  of  partially  obtaining  the  maintenance  depth  obtained.  This 
increase  of  the  hydraulic  power  of  the  tide  has  been  obtained  by 
improving  the  mouth  of  the  waterway  so  as  to  change  the  direction 
of  the  flow  of  the  current,  which  was  done  by  means  of  prolonging 
the  south  jetty  in  a  south-westerly  direction. 

The  improvement  works  of  the  river  portion  are  now  completed. 
A  channel  has  been  obtained  150  metres  (164.04  yards)  in  width, 
and  8.5  metres  (27  feet  9.4  inches)  in  depth  at  low  water  (10  metres 
(32  feet  9  inches  ot  high  tide),  which  allows  ships  with  a  draught 


(1)  See  the  map  attached  to  the  report:  Hydraulic  works  in  Holland 
(Civil  Engineering  at  the  Brussels  Exhibition  of  1910),  published  by  the 
International  Association  of  Navigation  Congresses. 
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of  water  of  from  9.30  to  9.40  metres  (30  feet  5.4  inches  to  30  feet 
9.3  inches)  to  get  up  to  Rotterdam.  It  is  proposed  to  shortly  increase 
the  depth  of  the  channel  to  10  metres  (32  feet  9  inches)  at  low  tide. 

The  total  cost  of  the  works  is  estimated  to  amount  to  4,000,000 
florins  (£350,000). 

The  city  of  Rotterdam  will  cover  one  fifth  of  this  expenditure, 
of  which  the  major  portion  will  be  paid  for  by  the  State. 

(From  information  supplied  by  Mr.  A.  MARINKELLE, 
Ingenieur  en  chef ,  Darecteur  du  Waterstaat,  19,  Spiegel- 
straat,  The  Hague). 


BibliOgraphia:  Le  genie  civil  a  l'Exposition  universelle  de 
Bruxelles  en  1910.  —  Travaux  hydrauliques  dans  les  Pays  Bas  : 
Voie  maritime  de  Rotterdam  a  la  mer.  Notice  par  M.  H.  Van 
Oordt,  pp.-  7-16,  1  plate. 
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SHIP-CANAL  FROM  GHENT  TO  TERNEUZEN. 

The  improvement  works  which  have  been  completed,  in  the  last 
few  years,  on  the  Dutch  portion  of  the  canal  from  Ghent  to  Ter- 
neuzen include  briefly  : 

The  construction  of  an  outer  harbour. 

The  construction  of  two  locks. 

The  construction  of  a  number  of  moveable  bridges. 

We  give  herewith  the  principal  dimensions  of  these  various  works. 

Outer  harbour .  ■. —  To  the  west  of  Terneuzen  a  new  outer  harbour 
has  been  dredged,  having  a  length  of  800  metres  (874. 9  yards)  and 
a  width  across  the  bottom  of  from  100  to  110  metres  (109.36  to 
12,03  yards),  the  bottom  being  at  an  level  of  ( — 9.42). 

Terneuzen  lock.  —  This  lock  has  a  total  length  of  225.52  metres 
(246.6  yards),  of  which  44.625  metres  (48.7  yards)  is  the  length 
of  the  lock-bay.  The  width  between  the  lock  walls  is  10  metres 
(32  feet  9  inches)  at  the  sill  and  18.25  metres  (19.95  yards)  at  the 
height  of  the  hewn  stone  blocks  at  a  level  of  ( — 5).. 

The  lock  basin  has  a  width  of  26  metres  (28.43  yards)  and  a 
length  of  100  metres  (109.36  yards). 

The  down  stream  sill  is  at  the  level  of  (—7.15)  and  the  up-stream 
sill  at  the  level  (—6.22). 

The  height  of  mean  low  water  is  ( — 2  metres),  that  of  mean,  high 
water  (+2  metres)  and  the  low  watermark  of  the  canal  is  at  the 
level  of  (+2.13). 

The  lock  is  built  on  a  pile  foundation,  and  is  closed  by  four 
pairs  of  rotating  bowed  gates,  of  mild  steel,  capable  of  being  bal- 
lasted by  water  being  allowed  to  flow  into  a  hollow  chamber.  At 
the  downstream  lock-bay  a  double  rolling  bridge  has  been  built  of 
a  total  length  of  40.54  metres  (44.2  yards)  arid  4  metres  (13  feet 
1.2  inches)  in  width.  The  lock-bays  are  each  fitted  with'  a  capstan 
of  a  power  of  14  tons;  those  of  the  lower  lock-bay  are  worked  by 
electricity ;  those  of  the  upper  lock-bay,  by  hand.  The  lock  com- 
municates which  the  canal  by  a  detour  1,250  metres  M, 366:9  yards) 
m  length,  and  25  to -30  metres  (27.3  to  32-8- yards)  in  width  across 
the  bed,   having  a  depth  below  the  mean  water4evel  of  the  canal 
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of  8.75  metres  (28  feet  8  inches).  A  crossing  station  500  metres 
(546.82  yards)  in  length  and  whose  bed  varies  from  50  to  75  metres 
(82.03  yards)  in  width  has  been  laid  out. 

To  the  south  of  the  detour,  the  canal  has  been  widened  and 
diepened  to  normal  dimensions.  By  the  alteration  of  the  position 
of  the  east  dyke,  the  cross-section  now  has  a  width  of  67  metres 
(73.2  yards)  at  the  water  level  and  of  24  metres  (26.34  yards) 
across  the  bed,  with  a  depth  of  water  of  8.75  metres  (28  feet  7.4 
inches)  below  mean  low  water  level  in  the  canal. 

At  Sluiskil,  a  new  curve  which  had  to  be  constructed,  in  accor- 
dance with  the  agreement  come  to  between  the  Dutch  and  Belgian 
governments,  mostly  in  the  shore  of  Axel,  necessited  the  construc- 
tion of  a  detour  1,800  metres  (1,968.5  yards)  in  length,  between  the 
shore  and  the  curve  of  the  canal  near  Driekwart.  Two  crossing 
stations  have  been  laid  out. 

Lock  of  the  Sas  de  Gand  (Lock  basin  of  Ghent).  —  The  new 
lock  of  the  Sas  de  Gand,  which  as  a  matter  of  fact  is  the  largest 
of  all  the  locks  in  Holland,  has  a  total  length  of  254  metres  (277.78 
yards), of  which  27  metres  (29.52  yards)  are  the  length  of  each 
lock-bay,  and  200  metres  (2,187  yards)  is  the  length  of  the  lock- 
basin.  The  width  between  the  lock  walls  is  26  metres  (25.4  yards) 
at  the  sill  and  26.60  metres  (29.1  yards)  at  the  height  of  the  hewn 
stone  blocks  at  a  level  of  (+5  metres).  The  sills  are  at  a  depth  of 
9.50  metres  (31  feet  0.7  inches)  below  the  mean  low  water  level  of 
the  canal.  The  lock-basin  which  is  formed  of  two  retaining  walls 
resting  on  a  pile  foundation,  has  a  depth  of  3.13  metres  (10  feet 
3.6  metres)  below  mean  low  water  level,  and  a  width  across  the 
middle  of  39  metres  (42.65  yards).  The  lock  is  closed  by  means 
of  pairs  of  revolving  gates,  made  of  mild  steel,  of  a  length  of 
14,976  metres  (48  feet  10.5  inches),  11.24  metres  (36  feet  10.2 
inches)  in  height  and  1.30  metres  (4  feet  3  inches)  thick. 

The  lock  communicates  with  the  Terneuzen  canal  by  means  of 
a  branch  2,000  metres  (2,187.3  yards)  in  length  in  which  two  cros- 
sing places  have  been  arranged,  one  above  and  the  other  below  the 
lock.  At  these  points,  the  bed  of  the  canal  has  been  widened  to 
50  metres  (54.68  yards). 
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To  the  south  of  this  branch  the  Terneuzen  canal  has  been  deepen- 
ed to  8.75  metres  (28  feet  8.1  inches)  below  the  mean  water  level; 
it  has  also  been  widened  by  moving  bad:  the  embankment,  so  as 
to  have  a  bed  30  metres  (32.8  yards)  wide;  this  width  gradually 
increases  up  to  50  metres  (54.68  yards)  so  as  to  be  similar  to  the 
normal  cross-section  of  the  Belgian  portion  of  the  canal. 

Swing-bridges.  —  Immediately  to  the  south  of  the  lock  of  the 
Sas  de  Gand  is  a  swing  road  bridge  which  consists  of  a  fixed  bay 
of  19.50  metres  (63  feet  10.3  inches)  in  length  and  a  moveable 
portion  67  metres  (73.2  yards)  in  length.  The  width  of  the  bridge 
is  6  metres  (19  feet  7.8  inches)  between  the  main  lattice  gerders. 

Another  swing-bridge,  of  identically  the  same  dimensions  as  the 
foregoing  one,  has  been  constructed  over  the  branch  which  links 
the  new  look  of  Terneuzen  with  the  canal  of  that  name. 

At  Sluiskil,  a  railway  bridge  has  been  built  as  well  as  a  road 
bridge. 

The  railway  bridge  is  composed  of  a  fixed  lattice  girder  bay,  oi 
a  swing  bridge  with  ends  of  different  lengths  and  of  a  second  fixed 
girder.  It  passes  over  two  navigable  openings  of  26  metres  (28.43 
yards)  and  15  metres  16.404  yards)  in  length.  The  total  length 
of  the  bridge  amounts  to  105.81  metres  (115.7  yards) ;  that  of  the 
moveable  portion  being  62  metres  (68.01  yards).  The  width 
between  the  main  girders  is  4.19  metres  (13  feet  9.2  inches). 

The  road  bridge  is  formed  of  two  swing  lattice  girders,  one  of 
which  is  65  metres  (71.28  yards)  and  the  other  40.90  metres  (44.7 
yards)  in  length. 

Its  width  is  5.40  metres  (17  feet  8.3   inches). 

Electrical  equipment .  —  The  working  of  the  lock  and  road  bridge 
at  Terneuzen  and  the  lighting  of  the  canal  is  by  electricity.  For 
the  working  of  the  lock,  and  the  lighting  of  the  outer-harbour  and 
the  branch-canal  at  Terneuzen  a  continuous  current  at  400  volts  is 
used ;  for  the  lighting  of  the  canal  an  alternating  single  phase  cur- 
rent at  300  volts  is  used. 

The  woiks  which  were  carried  out  at  the  expense  of  the  Belgian 
government  (1)  have  necessitated  on  expenditure  of  11,087,672  f lo- 


ll)  After  the  convention  come  to  on  the  29th  June  1895   (modified  by 
that  oi  the  8th  March  1902)  between  Holland  and  Belgium. 
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rins  (abt:  £970,171),  of  which  1,073,107  florins  (abt:  £93,897)  is 
the  cost  of  the  expropriations.  The  cost  of  the  actual  works  amount- 
ed according  to  the  estimates  to  9,570,359  florins  (abt:  887,406) 
and  according  to  the  amount  actually  expended  to  10,014,565  flo- 
rins (abt:  £876,274). 

Certain  alterations  were  made  in  the  original  scheme  upon 
which  the  estimates  were  based.  The  width  between  the  lock  walls 
was  increased  to  from  15.75  metres  (17.21  yards)  to  18  metres 
(19.68  yards)  and  the  depth  of  the  downstream  sill  of  the  Terneu- 
zen  lock  was  increased  by  0.70  metres  (2  feet  3.6  inches).  Similarly 
at  the  lock  of  the  "Sas  de  Gand",  the  length  of  the  lock  basm  was 
increased  from  140  metres  (153.11  yards)  to  200  metres  (218.73 
yards),  the  width  between  the  lockwalls  was  increased  from  21  to 
26  metres  (22.96  to  28.43  yards)  and  the  depth  of  the  sills  was 
increased  by  1.85  metres  (6   feet  1   inch). 

These  works,  which  were  designed  and  carried  out  under  the 
superintendance  of  Mssrs.  Bekaar  and  Caland,  Ingenieurs  en  chef- 
Directeurs,  and  of  Messrs.  J.  Nelemans  and  A.  R.  van  Loon,  Inge- 
nieurs, were  begun  in  1901  and  completed  in  1910. 

From  information  supplied  by  Mr.  H.  VAN  OORDT, 
Ingenieur  en  chef ,  Directeur  du  Waterstaat,  Middel- 
bourg.) 


Bibliographia :  Loon  (R.  van)  et  Lambrechtsen  (N.  C.)  -  Het 
kanal  van  Gent  naar  Terneuzen.  De  Ingenieur  :  N°  30,  24th  July 
1909,  pp.  566-580,  29  figs. ;  Reported  upon  in  the  "Genie  Civil", 
30th  October  1909,  p.  504. 

Hydraulic  works  in  Holland.  In  the  report  entitled  "Le  Genie 
Civil  a  l'Exposition  universelle  de  Bruxelles,  1910"  published  by 
the  Permanent  International  Association  of  Navigation  Congresses, 
page  41,  2  plates. 
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ZUID-BEVELAND  SHIP  CANAL. 

The  Zuid-Beveland  ship-canal,  which  links  the  West  Scheldt  to 
the  East  Scheldt,  from  Hanswert  to  Wemeldmgen,  is  mostly  used 
by  the  Rhine  barges  when  journeying  from  Dordrecht  to  Antwerp, 
or  to  Ghent  or  vice-versa.  It  is  9  kilometres  (5.592  miles)  in  length. 

Originally  at  each  of  the  ends  of  this  canal  (Hansweert  and 
Wemeldmgen)  there  was  a  large  lock  of  119  metres  (130.1  yards) 
available  length,  16  metres  (17.49  yards)  in  width,  and  with  a 
depth  of  water  of  6.50  metres  (21  feet  3.4  inches)  at  the  sills,  along- 
side of  these  locks  there  was  afterwards  built  a  lock  of  smaller 
dimensions;  intended  to  be  used  mainly  for  vessels  of  slighter  ton- 
nage. 

Since  these  locks  were  built,  the  number  of  Rhine  boats  bound 
for  Antwerp  has  continually  increased.  In  1902,  the  total  tonnage 
of  traffic  passing  along  the  canal  amounted  to  8,000,000  tons;  m 
1912,  it  amounted  to  over  15  million  tons.  This  increase  not  only 
had  an  effect  on  the  number  of  vessels,  but  also  caused  a  great 
increase  in  their  registered  tonnage.  The  dimensions  of  barges  of 
the  Rhine  type  have  greatly  increased,  and  from  year  to  year,  it 
has  been  noted  that  the  greater  portion  of  the  traffic  can  only  be 
carried  through  the  larger  locks.  The  result  of  this  is  that,  every 
day,  a  great  number  of  barges  arrive  at  the  same  moment  at  the 
above  mentioned  locks,  through  which  they  can  only  pass  after 
long  delay. 

The  Dutsch  government,  noting  this  state  of  affairs,  decided  a 
few  years  back,  to  build  new  locks  of  large  dimensions  at  Hans- 
weert and  Wemeldmgen.  Both  these  works  will  have  a  total  length 
of  117  metres  127.9  yards),  the  width  of  gate  will  be  16  metres 
(17.49  yards)  and  the  depth  of  water  at  the  sills  will  be  6.50  metres 
(21  feeet  3.4  inches). 

The  length  of  the  lock  basin  will  be  135  metres  (147.63  yards, 
the  width  across  the  centre  is  38  metres  (41.55  yards)  and  close  to 
the  lock  bays  18.75  metres  (20.49  yards). 

The  lock  of  Hansweert— which  is  to  be  connected  with  the  exist- 
ing canal  by  means  of  a  canal  588  metres  (643.05  yards)  in  length 
and  by  an  outer  harbour  700  metres  (765.5  yards)   long —  is  the 
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only  one  under  construction  at  present  (see  attached  plate).  It  will 
be  fitted  with  iron  rolling1  gates  which  will  be  operated— -as  will 
also  be  the  lighting  installation  of  the  lock — by  electricity,  obtain- 
ed by  the  ebb  and  flow  of  the  Scheldt  and  by  the  medium  of  a 
hydro  motor  and  turbine.  This  installation  will  be  the  first  hydro- 
electric station  in  the  North  Sea. 

We  may  also  note  here  the  system  in  use  for  draining  the  exca- 
vation works  of  the  lock  by  lowering  the  surrounding  subterranean 
water  level,  by  means  of  a  number  of  tube  wells.  Interesting  infor- 
on  this  subject  will  be  found  in  the  Annates  des  Travaux  publics 
de  Belgique  (see  below •,  Bibliographia). 

The  total  cost  of  the  works  is  estimated  at  3,800,000  florins 
(£332,500),  of  which  2,000,000  florins  (£175,000)  is  the  cost  of 
the  lock  at  Hansweert,  and  1,800,000  florins  (£  157,500)  the  cost 
of  the  lock  at  Wemeldingen. 

The  cost  will  be  entirely  borne  by  the  State,  without  any  assis- 
tance from  the  parties  concerned,  either  In  the  form  of  tolls  or 
otherwise. 

From  information  supplied  by  Mr.  H.  VAN  OORDT, 
Ingenieur  en  ckef,  Directeur  du  Waterstaal,  Middel- 
burg.) 


Bibliographia:  Van  Vlissingen  (F.  P.).  —  Herstellmg  der 
Shutkolkmuren  van  de  groote  sluizen  van  het  Kanaal  door  Zuid- 
Beveland.  Ingenieur,  19th  April,  1911. 

Le  canal  de  Zuid-Beveland.  Ecluse  de  Hansweert.  Annates  des 
Travaux  publics  de  Belgique,  1913,  N°  4,  August,  pp.  809-816. 
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I.   INLAND   NAVIGATION 
A.)  Free  running  and  canalised  rivers. 

The   Dyle 5 

New  detour  passing  round  Mechlin;  transformation  of  the  old  bed 
of  the  canal  into  a  wet  dock,  structures. 

The  river  >portioiri'  of  the  Scheldt 7 

Widening,  training  and  dredging  works  carried  out  between  Es- 
pierres  and  Audenarde;  construction  of  new  quays  at  Tamise. 

The  Lys 9 

General  improvement  works. 

The  Meuse 11 

Training  and  embankment  works  between  Seraing  and  Ougree; 
construction  of  quays;  construction  of  two  large  locks  at  Sclayn 
and  Andenelle  and  regulation  of  the  course  of  the  river  above 
the  Sclayn  bridge;  extension  of  the  quays  at  Angleur;  electric 
capstan  at  the  Coronmeuse  lock. 

The  Ourthe 16 

Construction  of  a  road  bridge  at  Chenee. 

The    Sambre 17 

Improvement  works  on  the  Upper  and  Lower  Sambre ;  reconstruc- 
tion of  various  bridges  and  of  the  weir  at  F ontaine-V almont. 
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B.)  Canals. 

Bruges-Ostend   canal , 23 

Laying  out  of  the  detour  of  the  canal  at  Ostend;  structures;  recon- 
struction of  the  Scheepsdaele  bridge,  at  Bruges. 

Canal  du  Centre 25 

Description  of  the  structures,  locks,  lifts,  bridges;  -present  state  of 
the  ze/orks. 

Charleiroi-Brussels    canal 27 

Widening;  electrical  and  mechanical  equipment  of  the  -pumping 
stations;  electric  drawbridge  at  Molenbeek-Saint-J ean. 

Ghent-Bruges  canal 31 

Improvement  works;  construction  of  crossing  stations;  telephonic 
installations. 

Junction  canal  at   Ghent 33 

Improvement  works;  construction  of  quays  and  of  a  swing  bridge 
with  two  openings  of  18  metres  (19.68  yards)  in  width. 

The  Coupure  canal   at    Ghent 35 

Reconstruction  of  the  Romarin  bridge  worked  by  electricity. 

Extension  of  the  intermediate  reach  at  Ghent 36 

Removal  of  two  locks;  replacement  of  5  swing  bridges  by  two 
permanent  bridges  and  two  draw-bridges.  (1st,  2nd  and  3rd 
Section.) 

Junction  canal  between  the  Meuse  and  Scheldt,  and  its  branches.     .     .       38 

Improvement  of  the  inland  canals  linking  up  Liege  and  Antwerp; 
widening  and  deepening  of  the  canal,  construction  of  new  locks; 
present  state  of  the  works;  branch  of  the  junction  canal  between 
the  Meuse  and  the  Scheldt;  description  of  the  works;  construc- 
tion of  two  leaf  bridges  on  the  Scherzer  system. 

Liege-Maestricht    canal 43 

Dredgings;  construction  of  timber  fenders. 

Canal  from  the  Lys  to  the  Yperlee 45 

Artificial  means  of  obtaining  water-supply;  central  electrical 
station  at  Comines. 
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BELGIUM 

II.   OCEAN    NAVIGATION 

A.)  Tidal  Rivers. 

The  maritime  portion  of  the  Scheldt  and  the  port  of  Antwerp.  ...  49 
Construction  of  two  docks;  wheat  basin;  swing  bridges;  dry  dock; 
improvement  of  the  Scheldt  between  Antwerp  and  Kruisschans; 
construction  of  quays,  of  two  sea  locks,  and  of  a  canal  basin  with 
docks;  lock  at  Kaitendijk;  strengthning  of  the  quays  of  the 
Scheldt;  drainage  of  the  wharves;  electric  lift  for  carts  and 
teams;  floating  landing  stage  at  St,  Anne;  dredging  of  the 
Scheldt;  transporter  bridge. 

Improvement  works  on  the  Rupel 69 

Anchorage  with  5.90  metres  (19  feet  3.9  inches)  depth  of  water  at 
low  tide  between  the  entrance  channel  of  the  Brussels  ship-canal 
and  the  mouth  of  the  river  (see  ship-canal  and  maritime  instal- 
lations of  Brussels,  page  81)  ;  dredging;  construction  of  sections 
of  artificial  banking;  buoying  and  lighting  of  the  month  of  the 
Rupel. 

B.)  Ship  canals. 

Bruges   ship-canal    and    its   ports 75 

Port  of  Bruges,  docks,  basins,  etc.;  ship-canal;  -port  of  Zeebrugge; 
entrance  lock;  tidal  basin  for  the  use  of  the  fishing  craft. 

Ship-canal  and,  maritime  installations  of  Brussels.     .......       81 

Formation  of  the  company. 

Increase  of  the  depth  of  water  in  the  canal;  construction  of  locks 
and  swing  bridges;  shipping  basin;  barge  dock;  public  whare- 
'houses  (see  Improvement   works  on  the  Rupel,   page  (i9). 

Ship-canal    fiom    Ghent    to    Terneuzen 86 

Improvement  of  the  canal  and  increase  of  the  depth  of  water; 
Selzaete  road  bridge  on  the  "Scherzer"  system;  scheme  for  elec- 
tric sigyialling  between  the  bridges  on  the  Belgian  portion  of  the 
canal. 


(1)    See  «The  river  portion  of  the  Scheldt)),  page  7,  construction  of  new 
quays  at  Tarnise. 
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C.)  Seaports. 

Port  of  Antwerp  (see  "Maritime  portion  of  the    Scheldt  and  port  of 
Antwerp",  page  49). 

Port  oi  Bruges  (see  "Bruges  ship-canal  and  its  ports",  page  75). 

Port  oi  Brussels  (see  "Ship-canal  and  maritime  installations  of  Brus- 
sels", page  81). 

Port  of   La  Panne 91 

Construction  of  a  fishing  -port. 

Port   of    Nieuport 93 

General  improvement  works. 

Port  of   Ostend 94 

New  outer  harbour;  construction  of  bridges  and  various  basins; 
alteration  of  course  of  drainage  canals,  etc.;  construction  of  six 
-pivoting  waste  water  sluices;  extension  of  the  first  basin  and 
conversion  of  the  Contredam  lock;  conversion  of  mooring  sta- 
tions nos  1  and  2  and  construction  of  a  new  mooring  station  on 
the  east  shore;  consolidation  of  the  quays;  electrical  system  of 
working  the  sluices  of  the  new  waste  water  lock;  equipment  of 
the  port;  extension  of  the  fishery  installations ;  electrical  fittings 
of  the  swing-bridges  etc. 

Port  of  Zeebrugge  (see  "Bruges  ship-canal  and  its  ports",   page  80). 

D)  Coast  defence  works. 

Middelkerke  coast 109 

Construction  of  two  jetties. 

HOLLAND 

I.   INLAND    NAVIGATION 
A.)  Free  running  and  canalised  rivers. 


Upper  Merwede  (see  "The  Waal  and  the  Upper  Merwede",  page  113). 

The  Waal  and  the  Upper  Merwede 113 

Construction  of  a  navigable  channel  with  from  3  to  3.50  metres 
(9  feet  9.9  inches  to  11  feet  5.5  inches)  depth  of  water  at  low  tide. 
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The  Yssel  , 115 

Training  works  and  formation  of  channel  with  a  minimum  depth 
of  water  of  2,  2.50  and  S  metres  (6  feet  6.6  inches,  8  feet  2.2 
inches  and  9  feet  9.9  inches). 

8.)  Canals. 

Wilhelmina    Canal.       . 119 

Trace  of  the  canal  and  accessory  works ;  dimensions  of  the  canal > 
locks;  protection  of  the  banks;  bridges;  water-supply  of  the 
canal;  cost. 

HOLLAND 

If.   OGEAN   NAVIGATION. 
A.)  Tidal  Rivers. 

Maritime  waterway  between  Rotterdam  and  the  North  sea 125 

Channel  with  8.50  metres  (27  feet  10.1  inches)  depth  of  water  at 
tow  tide. 

a.)  Ship-Canats. 

Ship-canal  from  Ghent  to  Terneuzen 128 

Outer  harbour;  locks  at  Terneusen  and  the  Sas  of  Ghent;  swing 
bridges;  electrical  installations(see  "Belgium"  Ship-canal  from 
Ghent  to  Terneuzen,  page  8G). 

South-Beveland    ship-canal 133 

Construction  of  a  third  lock-basin  at  Hansweert. 


-    -  - 


\ 


>u. 


X 


taitoi  ^V&eLt'&iuie  Ac  £)5 xuxeiied -ait  caiijicf?. 


Jtc?JHi    en    Umoj . 


1    t     111! 


PR 


-  ®y\ul-  -^  <zc"^c>>  iuUtmgtlua.it e«>. 


Sdwlle:  sooo 


llU>«  |ltlrt£t|UflLl 


£     -!?•! 


„  *U,J 


JIU 


|-o««4_.W.»/_j 


Cnat' 


n  i 


Tlaitaiton  i  ""-<'J  *"^_ 


"V- 


:! 


I  j:i  Plafond   (6  So)        *i 


/"*«/:■, 


JjOru/ueiu-       //.  tf.iy  / 


;£. 


-:'"-":  -Sta/V  Longueur:  Sh'rbZ  i 


I 


~&<Lu4C-   titcctrtee  . 


diiliilim 


_L  _Ja_     J   l|(   yietta'Son  {*#»)$,   MM 
I'M  i  ! 


J 


jVotd  ~L*t  buses  des  eclates  intermedia 


'. 


sT~f 


'i.-itut{i>j  spnt  stoklw  a  O'so  joustej  (loUatSouS  mtnunu  amontttaval 
Lis  bates  d*s  cclusas  accoOus  font  JtaHts  J  J?oo  sous  Us jlotUusons minima  ammit ^f  anal 
CtS  eclusus  rac/ielcmt  des  hauteurs  Jn  d/uilt/  .y.iU'J  ti  b-Tus. 


i  Jlu/tel  est  a  f<z  cote (-2~io)  ft  le  bate  arnxl  «i  laeale 


Af<irite  bucse  moyitnuA   (o.So) 


O*        fi\/,effc   taoo  


I  ly^ctuMi  mimmctglu  Ictiu&L . 


J\it\\v    adniz&i  . 


A\be/h     fosi&r-O  - 


*tBx.Ltxe£6c^ . 


nfe/C^i 


:>,  '"-.Af 


1 T  ?  TT 


:U\* 


drUSCCD 


liSwaWtlKtnaK*- 


J II    CAlctiCit  tuOTiKftie  t4cm«>  i<*  tl£tw<*ti*9it. 


-JLote.  ..-^o.  t><9i^.  nuCLTW-turuc  iuM.usis£LiL  due.&&iicKc,  oL  *V3valJvcu>\_   dUxjvS    "Cc-    cKiL^et   CUL  loe-uiX-  A    . 
uic  TtiptA-lBEEi-oLt-    c<yiu'HT^J^«i-  deux*  Ca.  titn-ctc,  .(Ww.  XaixoetqiuMntivtb  <i9M.ovqn.co  cioniJ  cctte.  trujcKurt^- 


-+MflH*w*-A«i *'*-' 


«r»"lfwnwwr;^T^**T'**',™T 


«.*»- — tAwJ^flai-st       i 

_JL   T#«T_^#^.4. 

[        i 


^l^to.  .Ji&3  -p«»ivta  ^>*tA«>ertkcnJL  i-uvc  &u.  «Lc*uc^  pevoac^  cifl-18  ea  cLft- uucq(Lur«.  -itmjt, . 


.  &r.oA>cLu^e  o.  mo-wi£&nvi_  JiuzoLcK^tuLfl  Jdcuxten  fee*,  k-n-Q  ijaotl^"*  to.fo"*  t-eXcuuioci 

©       i>o-rudUxi3oo 


«Ann.nflt        cLaoz.       £-zt.i.d-  —^?c  in.Cci7t.tc. 


GinaPde    %+<.<*- (&U>e&Lnd     .  %.*d.    r^eoe^ncL    XanaC         -     ^occlfi     Sb<UxKxndL  CoLnaF 


H^HBB^^ 


V  V^J         <J  *J 

i    ^>  3   ^ 


o 


*S  $ 


m  a. 


JT9 


-o 


i>* 


BRUSSELS 

SOCIETE    ANONYME    BELGE    D'iMPRIMERIE 

Tel.  A  9189 
19I4 


Permanent  International  Association 


OF 


NAVIGATION     CONGRESSES 


WORKS  CONNECTED  WITH  OCEAN 


AND 


INLAND   NAVIGATION 


BRAZIL 


AND 


CANADA 


Note  on  the  works  in  progress  or  completed  in  1913 


EXECUTIVE  COMMITTEE  —  OFFICE  OF  THE  SECRETARY  GENERAL 

38,  RUE    DE    LOUVAIN,  38 
BRUSSELS 


Permanent  International  Association 


OF 


NAVIGATION     CONGRESSES 


WORKS  CONNECTED  WITH  OCEAN 


AND 


INLAND   NAVIGATION 


BRAZIL 


AND 


CANADA 


Note  on  the  works  in  progress  or  completed  in  1913 


EXECUTIVE  COMMITTEE  —  OFFICE  OF  THE  SECRETARY  GENERAL 

38,   RUE    DE    LOUVAIN,   38 
BRUSSELS 


au.-\-*va 


BRAZIL 


I.  INLAND   NAVIGATION 


INLAND   PORTS 


INLAND  PORTS 


PORT  OF  CORUMBA 

Tihe  port  of  Corumba,  in  the  State  of  Matto  Grosso,  is  situated 
on  the  rigiht  bank  of  the  Paraguay  river,   1,215   miles   from   the 
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Fig.  1.  —  Plan  of  the  port  of  Corumba. 

Atlantic  coast.  Above  the  town,  in  times  of  low  water,  there  is 
only  a  depth  of  2.30  metres  (7  feet  6.3  inches)  of  water  available 
in  the  channel  of  the  river,  and  only  vessels  drawing  a  slight 
draught  of  water  can  get  up  as  far  as  Cuyaba,  the  capital  of  the 
State  of  Matto  Grosso. 
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Passengers  and  goods  proceeding  to  Cuyaba  and  the  surround- 
ing districts  are  transhipped,  at  Monte  Video  or  Buenos-Ayres, 
from  tihe  liners  on  to  river  boats  in  which,  they  proceed  up  the 
Parana  for  495  miles  and.  then  for  a  further  540  miles  up  the  Para- 
guay, and  are  again  transhipped  at  Corumba  on  to  light  draught 
vessels  drawing  at  the  most  1  metre  (3  feet  3.3  inches)  of  water. 

The  works  which  have  been  decided  upon  in  1913  have  as  their 
object  the  transformation  of  tihe  port  of  Corumba  in  such  a  way 
as  to  enable  it  to'  be  reached  at  all  seasons  of  the  year  by  large  or 
average  sized  vessels. 

The  programme  of  the  scheme  is  as  follows  : 

1.  A  quay  wall  of  ferro-concrete  10  metres  (32  feet  9  inches) 
in  height  and  100  metres  (109.36  yards)  in  length,  giving  a  depth 
of  waiter  alongside  of  2  metres  (6  feet  6.6  inches)  when  the  river 
is  low. 

2.  A  ramp  of  ferro-concrete  (on  the  Mural  t  system)  which 
stretches  out  from  the  end  of  the  above  mentioned  quay  and  is 
intended  specially  for  the  use  of  small  vessels. 

3.  An  embankment,  built  up  to  the  same  level  as  the  quay  war 
and  formed  of  150,000  cubic  metres  (196,200  cubic  yards)  of  earth. 

4.  A  wall  24  metres  (26.24  yards)  in  length,  level  with  the  top 
of  tihe  quay -wall  and  separating  it  from  the  above  mentioned  ramp. 

5.  Two  wharelhouses  of  ferro-concrete  80x20  metres  (87.49  x 
2.1.87  yards),  with  ferro-concrete  foundations  and  brick  walls. 

6.  Railways  sidings  (400  metres  =  437.45  yards),  cranes 
(2  of  1/2  ton  and  1  of  5  tons),  drainage,  water  system,  drains, 
paving,  etc. 

The  estimated  cost  of  the  work  amounts  to  250,680.83  francs 
(abt:  ,£10,027).  The  contract  was  awarded  on  the  21st  January 
1913,  to  Messrs.  Eurypedes  Coelho  de  Magalhaes  and  Horatio 
Meanda. 

The  work  will   be  begun  shortly. 

(This  note,  as  well  as  the  following  ones,  has  been 
drawn  up  from  information  supplied  by  Mr.  MANOEL 
DE  SOUZA  BANDEIRA,  Federal  sub  inspector  of  rivers, 
canals  and  ports,  52,  Avenue  Branco,  Rio  de  Janiero.) 

Bibliographia   :   Official  documents.    See   "Port   of   Rio    de  Ja- 
neiro", p.  35. 
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PORT  OF  MANAOS 

Manaos,  capital  of  the  State  of  the  Amazon,  is  situated  on  the 
Rio  Negro,  a  tributary  of  the  Amazon,  1,012  miles  above  the 
mouth  of  the  latter  river  into  the  Atlantic  Ocean.  The  port  of 
Manaos  is  a  river  port,  it  is  accessible  at  all  seasons  of  the  year 
to  ocean-going  ships  whatever  be  their  draught. 

The  improvement  works  were  with  the  object  of  constructing 
floating  landing  stages  for  the  use  of  large  ocean-going  steam- 
ships, so  as  to  allow  of  their  berthing  at  all  times,  the  difference 
of  level  between  the  times  of  flood  and  low  water  being  10.479 
metres  (34  feet  4.68  inches)  (1). 

The  construction  of  permanent  and  floating  wharves  for  the 
river  traffic  is  also  included  in  the  scheme. 

The  following  is  a  list  of  the  more  important  works,  whose 
construction,  commenced  in  1903,  is  now  completed. 

1.  A  floating  wharf,  anchored  in  the  river  and  connected  with 
the  wharehouses  by  three  aerial  ropeways  135  metres  (147.63 
yards)  in  length.  This  wharf,  whose  total  length  is  257  metres 
(281.06  yards)  is  reserved  for  ocean-going  ships  which  have  to  be 
inspected  by  the  custom  authorities. 

2.  A  floating  stage  255  metres  (278.87  yards)  in  length  for 
ocean-going  ships.  This  structure  is  connected  with  the  river 
bank  by  a  floating  bridge  205  metres  (224.19  yards)  in  length 
and  12  metres  (39  feet  3.6  inches)  wide,  which  carries  a  railway 
line  and  a  roadway  for  foot-passengers. 

3.  Three  floating  stages,  two  being  of  28  metres  (30.6  yards) 
and  one  of  75  metres  (82.01  yards)  connected  with  the  river  bank 
either  by  a  braking  incline  or  by  permanent  or  floating  gangways. 

4.  780  metres  (852.99  yards)  of  wharfage  along  the  Rio  Negro. 

5.  13  wharehouses  with  a  total,  area  of  16,760  square  metres 
(180,940  sq.  feet). 


(1)   The  difference  between  the  levels  of  flood   and  low  water  in  1909 
was  14.97  metres  (49  feet  0.5  inches). 
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The  first  estimate  of  the  cost  of  the  work  amounted  to 
31,600,000  francs  (£1,264,000).  It  was  increased  by  a  Decree 
of  the  15th  February  1911  to  45,833,333  francs  (1)  (£1,833,333). 

The  cost  is  borne  by  the  English  company  "The  Manaos  Harbour, 
Ltd",  which  has  been  granted  the  rights  to  working  the  harbour, 
for  a  peniod  of  60  years,  from  May  1903.  The  company  is  entitled 
to  levy  tolls  for  the  use  of  the  wharves,  storage  and  wharehousing 
etc.,  the  tolls  being  fixed  and  collected  by  the  authorities.  At  the 
end  of  the  lease,  all  the  works  and  their  equipment  will  become 
the  property  of  the  Government  without  further  payment. 

The  works  are  being  carried  out  under  the  superintendance  of 
Mr.  Arthur  Fletcher,  managing  director  of  the  company,  and  of 
Mr.  Manoel  Maho  Rodrigues,  representing  the  Brazilian  Govern- 
ment. 

Since  1903,  the  date  on  which  the  works  were  begun,  up  to  the 
year  1912,  the  gross  receipts  have  amounted  to  the  following  sums: 

1903-1906     .     . •    .     . 15,950,486.33  francs 

1907-1909 16,169,681.54  francs 

1910 .     .  6,457,624.82  francs 

1911 5,640,824.96  francs 

-°12 5,625,250.39  francs 

Bibiiographia  :  Official  documents.  See  "Port  of  Rio  de  Ja- 
neiro", p.  35. 


(1)    The   Company  (proposed   an  extension  scheme  which   was    approved 
by  the  Government,  increasing  the  number  of  floating  wharves  and  aerial 
rope-ways. 
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PORT  OF  BAH1A 

The  town  of  Bahia,  which  is  the  capital  of  the  Brazilian  state 
of  that  name  and  is  situated  in  a  very  sheltered  bay,  known  as  the 
Bay  of  Bahia,  has  ever  been  a  port  of  call  for  French,  British, 
Dutch,  German,  Italian  and  other  ships  going  to  South  America, 
but  'the  handling  of  goods  was  extremely  difficult,  as  the  shallow- 
ness of  the  harbour  obliged  vessels  to  anchor  out  at  sea,  and  both 
the  passengers  and  goods  had  to  be  disembarked  by  means  of 
light  draught  barges. 

The  Decree  7119  of  the  17th  September  1908  laid  down  the 
definite  programme  for  the  improvement  works  of  the  port  as 
well  as  the  clauses  governing  the  grant  of  the  concession  to  the 
Brazilian  Company  "Companhia  cessionaria  das  Dooas  do  Porto 
da  Bahia",  which  has  contracted  to  build,  and  to  work  (up  to  the 
30th  June  1995)  a  great  harbour  of  100  hectares  (247.11  acres) 
sheltered  from  southerly  and  north-easterly  gales  and  having  a 
depth  of  from  8  to  10  metres  (26  feet  2.4  inches  to  32  feet  91  in- 
ches). Eventually  this  company  passed  on  the  concession  for  the 
construction  of  these  works  to  the  "Societe  de  Construction  du  Port 
de  Bahia",  which  is  almost  wholly  composed  of  French  financiers, 
scientists  and  contractors.  Mr.  Quelenec,  Ingenieur  en  chef  des 
Ponts  et  Chaussees,  is  the  chairman  of  the  board  of  directors; 
Mr.  Coignet,  contractor,  is  the  managing  director;  and  Mr.  Ver- 
gnaud,  Ingenieur  des  Ponts  et  Chaussees,  superintendant  of 
works. 

The  scheme  of  works  consists  of  : 

1.  A  breakwater,  called  the  South  breakwater,  starting  from 
the  coast,  and  920  metres  (1006  yards)  in  length,  477.82  metres 
(522.5  yards)  of  which  are  in  a  straight  line,  the  remainder  being 
in  the  shape  of  a  curve.  The  first  portion  is  formed  of  concrete 
blocks,  protected  by  rough  stone  blocks  on  the  seaward  side.    The 
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curved  portion  is  formed  of  caissons  of  ferro-concrete  of  from  300 
to  400  cubic  metres  (392.41  to  523.41  cubic  yards,  filled  with  con- 
crete and  sunk  in  their  respective  positions. 

2.  An  inner  breakwater,  parallel  to  the  coast,  and  1,100  metres 
(1,203  yards)  in  length,  this  also  is  constructed  of  caissons  of 
ferro-concrete  in  a  similar  manner. 

3.  Three  wharves  :  a  wharf  for  the  coasting  trade,  220  metres 
(240.60  yards)  long  with  a  depth  of  water  of  2.20  metres  (3  feet 
11.3  inches)  alongside,  and  connected  with  a  wharf  of  1,450  me- 
tres (1,585.78  yards)  in  length,  along  which  ships  drawing  as 
much  as  8  metres  (26  feet  2.4  inches)  can  berth,  even  at  low  tide; 
and  a  wharf  8.55  metres  (935.04  yards)  in  length  sufficient  to 
accomodate  vessels  drawing  as  much  as  10  metres  (32  feet  9  in- 
ches) of  water.  With  regard  to  the  construction  of  these  wharves, 
the  foundations  consist  of  blocks  of  stone  varying  in  weight  from 
80  to  100  tons. 

4.  A  wharf  1,525  metres  (1,667.8  yards)  in  length  connecting 
the  end  of  the  855  metres  wharf  with  the  shore.  This  structure 
is  composed  partly  of  blocks  and  partly  of  rough  stone  work. 

5.  Dredging  the  various  portions  of  the  harbour  to  a  depth  of 
from  8  to  10  metres  (26  feet  2.4  inches  tot  32  feet  9  inches). 

6.  The  filling  up  by  means  of  the  dredged  mud  (4,481,679 
cubic  metres)  of  the  area  between  the  wharves  and  the  shore,  so 
as  to  form  platforms  on  which  will  be  built  15  wharehouses  of  a 
superficial  area  of  30,000  square  metres  (322,929  square  feet), 
coal  yards  having' an  area  of  15,000  square  metres  (161,464  square 
feet),  sheds  for  inflammable  materials  covering  10,000  square 
metres  (107,643  square  feet),  cranes  and  elevators  and  railway 
sidings,  etc. 

7.  A  building  for  Lne  use  of  the  Post  Office,  a  market  place 
on  modern  lines  together  with  a  dock,  and  a  promenade.  The  total 
estimated  cost  of  these  works  comes  out  at  74,701,991  francs  (abt: 
£2,988,080)  (1)  which  will  be  borne  by  the  Brazilian  company 
grantees  of  the  concession.  In  1995  on  the  expiration  of  the  con- 
cession, all  the  buildings  and  the  equipment  will  become  the 
property  of  the  State. 


(1)   Actually  26,295  con  to  s,  101,128  reis. 
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On  the  31st  December  1912,  the  expenditure  had  amounted  to 
31,161,009  francs  (abt  :  £1,246,440),  and  the  state  of  the  works 
which  were  only  begun  actually  in  the  first  quarter  of  1911,  was 
as  follows    : 

The  South  breakwater  had  been  completed  over  a  length  of 
523.02  metres  (571.97  yards)  and  the  foundations  of  the  inner 
breakwater  had  been  laid.  Of  the  four  wharves,  one,  the  coasting 
trade  wharf,  wras  absolutely  completed;  the  1,450  metre  wharf 
was  complete  over  a  length  of  400  metres  (437.45  yards),  the  855 
metres  wharf  over  a  length  of  about  755  metres  (825.64  yards), 
the  1,525  metre  wharf  over  a  length  of  962  metres  (1052.1  yards); 
the  dredging  operations  were  well  advanced  as  were  also  the 
embankments.  Two  wharehouses,  six  travelling  cranes  of  from 
4  to  10  tons  and  the  sidings  were  in  working;  the  buildings  for  the 
Post  Office  and  the  market-place  were  almost  completed. 

We  may  add  that  from  the  13th  May  1912,  on  which  date  a 
section  of  wharfage  350  metres  (382.77  yards)  in  length  was 
opened,  up  to  the  30th  June,  the  receipts  amounted  to  296,704.43 
francs  (abt.:  £11,868). 

The  works  have  been  carried  out  under  the  superintendance  of 
Mr.  Frederico  Pontes,  engineer  to  he  "Companhia  dos  Docas  de 
Bahia"  and  of  Mr.  Manoel  Montenr  Tapajoz,  chief  engineer, 
representing  the  Brazilian  Government. 

(This  memorandum,  as  well  as  the  following  ones, 
has  been  drawn  up  from  information  supplied  by 
Mr.  Manoel  de.  Souza  Bandeira,  Sous-Inspcteur 
federal  des  Ports,  Fleuves  et  Canaux,  Avenido  Rio 
Branco,  52,  Rio  de  Janeiro.) 


Bibiiographia  :  JACOBSON  (Alfred).  Port  of  Bahia.  Genie  Civil, 
3rd  May,  1913,  page  6. 

Official  documents.  See  bibliography  of  the  Ports  of  Rio  de  Ja- 
neiro, p.  35. 


PORT  OF  FORTALEZA 

Fortaleza,  capital  of  the  State  of  Ceara,  is  opposite  the  anchor- 
age of  that  name,  a  place  where  winds  and  tides  are  felt  heavily. 

The  coast  is  fringed  with  sand-hills,  on  which,  in  the  last  few 
years,  very  suiceesful  attempts  have  been  made  to  ensure  their 
fixation. 

The  Decree  8204  of  the  8th  September  1910  had  laid  down  a 
scheme  for  a  series  of  works  intended  to  bring  about  the  improve- 
ments in  the  port  of  Fortaleza  which  have  so  long  been  recognised 
as  necessary,  and  for  which  purpose  a  credit  of  36,697,959  francs 
(.aibt  :  £  1,467,918)  has  been  set  apart. 

The  programme  of  the  improvements  works  is  as  follows  : 

1.  —  A  curved  breakwater,  with  a  radius  of  796  metres  (870.5 
yards)  and  943  metres  (1031.3  yards)  in  length  to  be  built  on  the 
reefs  of  Cocoa  Grande,  the  foundations  to  consist  of  caissons 
25  metres  (27.34  yards)   in  length. 

2.  —  A  jetty  470.5  metres  (514.01  yards)  long  in  extension  of 
the  straight  portion  of  the  old  breakwater  (designed  in  1875  by 
Sir  John  Hawkshaw),  which  started  from  the  shore  and  had 
become  completely  covered  with  sand.  This  jetty,  which  is  26.75 
metres  (29.1  yards)  in  width,  will  be  completed  on  the  side  next 
to  the  harbour  by  a  berthing  quay  400  metres  (437.45  yards)  long 
and  8  metres  (26  feet  2.4  inches)  deep.  The  inner  and  outer  walls 
will  be  formed  of  courses  of  blocks  laid  at  an  angle  of  80°.  Four 
shelters  of  10x40  metres  (10.93x43.74  yards)  will  be  constructed 
on  the  embankment  of  dredged  sand  between  the  two  walls. 

3.  —  A  jetty  with  a  broken  alignment,  starting  from  the  shore, 
and  of  which  the  end  portion,  182  metres  (199.03  yards)  in 
length,  runs  in  the  same  direction  as  the  aforementioned  jetty  : 
between  the  two  pier-heads,  there  is  an  entrance  200  metres 
(218.73  yards)  wide  into  the  basin  mentioned  below. 

4.  —  In  the  basin  formed  by  these  jetties  and  the  Hawkshaw 
breakwater,  and  in  front  of  the  berthing  wharf  mentioned  above, 
a  wharf  350  metres  (382.77  yards)  long  and  with  a  depth  of 
water  of  3  metres  (9  feet  9.9  inches)  is  to  be  built. 
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The  remainder  of  the  banks  of  the  basin  (on  the  land  side)  is 
laid  out  with  a  slope  of  1  in  5,  from  the  level  of  —  1.0  metres 
below  low  water  level,  and  is  faced  with  slabs  of  ferro-concrete. 

5.  —  The  dredging  of  an  entrance  channel  8  metres  (26  feet 
2.4  inches)  in  depth  and  3,300  metres  (3609  yards)   in  length. 

6.  —  The  dredging  of  the  basin  :  to  a  depth  of  8  metres  (26 
feet,  2.4  inches)  along  a  channel  300  metres  (328.09  yards)  in 
length  along  the  quay  wall;  from  8  to  3  metres  (26  feet  2.4  inches 
to  9  feet  9.9  inches)  opposite  the  quay,  and  of  3  metres  (9  feet 
9.9  inches)  up  to  where  it  meets  the  channel;  from  8  to  1  metres 
(26  feet  2.4  inches  to  3  feet  3.3  inches)  over  all  the  rest,  all 
these  measurements  being  below  low  water  mark. 

7.  —  Wharehouses  covering  an  area  of  1,500  square  metres 
(16,146.4  square  feet)  including  their  equipment. 

8.  —  The  equipment  of  the  wharves,  railway  sidings,  drainage, 
lighting,   sanitary  installations  and  water  system. 

On  the  basis  of  the  last  ten  years,  it  is  reckoned  that  after  these 
works  have  been  completed  th  receipts  should  amount  to  1,440,280 
francs  (abt  :  £  57,611)  and  that  the  increase  of  traffic  will  amount 
to  8  %. 

At  the  present  time  (17the  November  1913)  the  works  are  not 
yet  in  hand,  the  tenders  of  the  contractors  not  being  acceptable 
to  the  authorities. 


BibliOgraphia :   Official   documents.    See   «  Port   of   Rio   de  Ja- 
neiro", p.  35. 
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PORT  OF  JARACUA 


The  port  of  Jaragua  is  situated  on  the  anchorage  of  that  name, 
near  Moceio,  capital  of  the  State  of  Olazoas.  The  anchorage  is 
partially  sheltered  by  reefs.  It  is  proposed  to  establish  there  a 
harbour  sheltered  more  especially  from  the  south  winds,  and  capa- 
ble of  taking  vessels  drawing  9  metres  (29  feet  0.4  inches).  The 
principal  works  mentioned  in  the  scheme  notified  in  Decree 
n°  8785  of  the  14th  June  1911  are  as  follows  : 

1.  A  breakwater  of  about  370  metres  (404.6  yards)  in  length 
formed  of  blocks  weighing  1,100  tons  each  and  resting  on  a  bed 
of  rocks.  The  structure  is  protected,  on  the  side  next  to  the  sea, 
by  blocks  of  stone  of  from  2  to  6  tons,  and,  on  the  landward  side, 
by  stone  blocks  weghing  from  100  to  1,000  kilograms  (220.4  to 
2,204.6  libs.).  The  pier  head  will  be  formed  of  a  solid  block  with 
a  square  face  10  metres  (32  feet  9  inches)  square  and  weighing 
about  1,700  tons. 

2.  A  jetty  90  metres  (98.43  yards)  in  width,  starting  from  the 
reefs  and  edged  along  one  side  by  a  wharf  9  metres  <(9.8  yards) 
in  width  and  170  metres  (185.9  yards)  long,  and  on  the  other,  by 
a  second  wharf,  220  metres  (240.6  yards)  in  length,  having  a 
depth  of  waters  of  3  metres  (9  feet  9.9  inches)  along  side.  At  the 
end  of  the  jetty  a  third  wharf  90  metres  (98.4  yards)  in  length 
and  having  a  depth  of  water  of  3  metres  (9  feet  9.9  inches)  along 
side  is  also  to  be  built.  The  walls  of  the  jetty  are  laid  on  sunk 
metallic  caissons,  filled  with  concrete  and  resting  on  a  foundation 
of  rough  stone  blocks;  they  are  built  in  moveable  cofferdams 
attached  to  the  caissons. 

3.  A  platform  1,090  metres  {1,192.06  yards)  in  length  and  of 
varying  width  (130  metres  (142.17  yards))  between  the  port  and 
the  jetty,  50  metres  (54.68  yards)  between  the  jetty  and  the 
breakwater)  composed  of  two  rows  of  12  ton  artificial  blocks  with 
an  eartihern  embankment  between  them.  The  blocks  are,  according 
to  circumstances,  either  sunk  into  the  coral  forming  the  reef  or 
laid  on  rough  stone  foundations.  A  parapet  1  metre  (3  feet  3.3 
inches)  in  height  and  1  metre  in  width  acts  as  a  shelter  to  the 
road  laid  along  the  platform,   on  the  side  next  to  the  sea. 
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4.  An  iron  lattice  girder'  bridge  with  5  spans  of  20  metres 
(21.7  yards),  carried  on  two  masonry  abutments  and  four  piers, 
which  latter  are  formed  of  iron  columns  1  metre  (3  feet  3.3 
inches)  in  diameter.  This  bridge,  which  is  connected  with  the  shore 
by  a  slope  of  1/100,  carries  a  railway  line  and  a  tramway  track. 

5.  An  esplanade  covering  an  area  of  51,450  square  metres  on  the 
«  Capitania  »  point,  formed  of  sand  from  the  dunes  and  protected 
by  a  sea-wall  laid  on  a  bed  of  puddled  clay  1  metre  (3  feet  3.3 
inches)  thick. 

6.  The  dredging  of  about  906,286  cubic  metres  (abt.  1,185,422 
cubic  yards)  of  mud  and  sand  which  will  be  carried  to  about 
4  miles   off. 

7.  Two  wharehouses,  including  their  equipment,  with  a  covered 
area  equal  to  3,200  square  metres  (34,445.8  squere  feet)  :  a  whare- 
house  which  is  to  be  solely  for  the  storage  of  inflammable  mate- 
rials, a  building  for  the  offices  of  the  harbour  authorities  and  an 
electrical  works. 

8.  The  equipment  of  the  wharves;  six  cranes  of  5  tons,  one  sta- 
tionary crane  of  30  tons,  lighting,  water  system,  drainage,  sani- 
tary equipment,   etc. 

The  estimated  cost  of  the  works,  as  drawn  up  by  the  Federal 
Inspectorate  of  Ports,  Rivers  and  Canals  for  the  purpose  of  a  basis 
on  which  to  draw,  up  the  tenders,  was  19,500,285  francs  (abt  : 
£"780,011)  (1).  The  contract  was  eventually)  awarded,  with  the 
sanction  of  the  government,  to  Messrs  Coelho  de  Magalhaes  and 
Horacio  M.  Meanda,  engineers,  on  a  tender  of  15,306,473.27  fr. 
(abt  :  £612,259)  (2). 

The  cost  will  be  borne  by  the  Brazilian  Government. 

It  is  estimated  that  the  annual  receipt  from  tolls  etc.  will  amount 
to  1,239,166  francs  (abt:  £49,567). 

Bibliographia  :  Official  documents.  See  Bibliographia  on  the 
Port  of  Rio  de  Janeiro,  p.  35. 


(1)  That  is  to  say  11,700  cont'os,  171,000  reis. 

(2)  That  is  to  say  9,184  cantos,  484,144  reis. 
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PORT  OF  PARA 

The  city  of  Para,  which  is  the  capital  of  the  State  of  that 
name,  is  situated  at  the  mounth  of  the  Amazon,  on  the  right  bank 
of  the  Para  river,  at  a  distance  of  70  miles,  as  tne  crow  flies,  from 
the  Atlantic  coast. 

The  concession  for  the  works  and  the  working  of  the  port  was 
granted  in  1906  to  the  Port  of  Para  Company,  whose  directorate 
is  mostly  composed  of  Americans,  the  chairman  being  Mr  Percival 
Farquhar.  One  of  the  members  is  French,  namely  Mr.  Quellenec, 
Ingenieur  en  chef  des  Ponts  et  Chaussees,  who  is  the  Chief  Engi- 
neer of  the  company. 

The  scheme  of  works  for  the  reconstruction  of  the  port  of  Para 
include  works  relating  to  the  infrastructure  and  others  to  the 
superstructure  divided  up  into  two  sections  as  follows  : 

1st  Section. 

1.  Quaywalls  (length  :  1,520  metres  (1,662.2  yards)  depth  of 
water  alongside  :  3.75  to  9.25  metres  (12  feet  3.3  inches  to  30  feet 
3.4  inches),  formed  of  blocks  of  concrete  resting  on  a  foundation 
of  rough  blocks  (sand  and  cement  in  courses  sloped  at  an  angle 
of  70°,  constructed  in  seven  different  types  according  to  the  na- 
ture of  the  foundations  and  depth  of  water). 

2.  Embanking  of  the  land  reclaimed  from  the  Para  river  in  rear 
of  the  quays  (1,266,473  cubic  metres). 

3.  Construction  of  a  channel  300  metres  (328.09  yards)  in 
length  and  9.24  metres  (30  feet  3.4  inches)  in  depth,  along  the 
quays  walls,  and  of  an  entrance  channel  200  metres  (218.73 
yards)  wide  which  is  to  be  dredged  to  a  depth  of  9.24  metres 
below  low  water  level. 

4.  A  basin  with  an  area  of  23,408  square  metres  (251,970.8 
square  feet)  intended  for  the  use  of  river  steamers. 

5.  A  boulevard  30  metres  (32,809  yards)  in  width  along  the 
whole  length  of  the  quay. 

6.  Fourteen  wharehouses  (including  their  equipment,  of  which 
twelve  are  100*20  metres  (109.36x21.87  yards)  and  two  are 
53x41  metres   (57.96x44.83  yards). 
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7.  Four  electrical  cranes  of  5  tons,  seven  of  3  tons  and  one 
floating  crane  of  30  ton  power;  5,500  metres  (6,015.1  yards)  of 
railway  track,  locomotives,  trucks;  and  electrical  power  station, 
electrical  distribution  system;  water  supply  system;  drainage  of 
the  quay  and  goods  yards. 

8.  Depot  for  inflammable  materials  with  a  special  bridge. 

9.  The  buildings  for  the  use  of  the  Customs,  the  Post  Office 
and  the  Harbour  Authorities. 

2nd  Section. 

1.  Quay  walls  of  a  total  length  of  1,075  metres  (1,173.46 
yards),  of  which  760  metres  (831.2  yards)  have  a  depth  of  10  me- 
tres (32  feet  9  inches)  alongside  and  the  remainder  a  depth  of 
3  metres   (9   feet  9.9  inches). 

2.  Dredging  of  a  channel  along  the  quay  side,  having  a  depth 
of  10  metres  (32  feet  9  inches)  and  a  width  of  300  metres  (328.09 
yards). 

3.  Embankment  of  the  land  reclaimed  from  the  river  between 
the  quay  and  the  shore  (1,197,037  cubic  metres). 

4.  Nine  whorehouses  and  their  equipment. 

5.  Two  electrical  cranes  of  5  tons;  six  of  3  tons;  railway  track 
3,300  metres  (3,609  yards)  in  length,  including  the  necessary  rol- 
ling stock. 

6.  Goods  sheds  covering  an  area  of  2,100  square  metres  (22,605 
square  feet). 

7.  Boulevard  30  metres  (32,809  yards)  in  width  along  the  whole 
length  of  the  quay. 

8.  Two  floating  docks. 

9.  Construction  of  building  slips  and  works  attaching  therets. 
The    total    cost     is   estimated    at    113,    951,    886     francs     (abt: 

£4,8,558,075)   as  regards  the  first  section  and  80,107,602   francs 
(abt:  £3,204,304)   as  regards  the  second  section. 

The  expenditure  incurred  up  to  the  31st  December  1912,  by  the 
Company,  amounted  to  107,994,069  francs  (abt  :  ^4,319,763)  for 
the  first  section  and  45,661,457  francs  (abt:  £1,826,458)  for  the 
second   section. 
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The  above  mentioned  scheme  of  works  is  now  completed  as  re- 
gards the  following  items. 


ft 


1st  Section. 

1.  860  metres  (940.5  yards)  of  quay  with  a  depth  alongside 
of  9.24  metres  (30  feet  3.4  inches)  and  210  metres  (229.6  yards) 
with  a  depth  of  3.75  (12  feet  3.3  inches). 

2.  Embanking  as  far  as  the  quays  are  built. 

3.  Dredging  of  the  channel  to  9.20  metres  (30  feet  1.5  inches) 
over  a  width  of  150  metres  (164.04  yards). 

4.  Basin  for  river  steamers. 

5.  Boulevard. 

6.  Twelve  wharehouses  (100x20  metres  [109.36x21.87  yards]). 

7.  Equipment  in  accordance  with  previsions  of  the  scheme. 

8.  Depot   for  inflammable  materials  and  explosives. 

9.  Building  for  the  Harbour  Authorities. 

2nd  Section: 

1.  400  metres  (437.45  yards)  of  quay  with  a  depth  of  10  metres 
(32   feet  9  inches)  alongside. 

2.  Dredging  of  the  channel,  embanking  of  the  quays,  installa- 
tion of  cranes,  construction  of  the  railway,  track,  boulevard. 

3.  Two  wharehouses  (10x20  metres  [10.93x21.87  yards]), 
including  their  equipment. 

4.  Two  floating  docks. 

5.  Construction  of  the  building  slips  and  works  attaching  the- 
reto. 

A  few  difficulties  arose  in  the  course  of  the  work.  To  begin 
with,  it  was  found  most  difficult  to  obtain  stone  for  the  construc- 
tion of  the  works.  It  was  finally  found  necessary  to  build  the 
quay  wall  of  blocks  of  sand  and  cement  concrete,  and  it  was  also 
found  necessary  to  import  the  setts  for  the  roads  and  the  ashlar 
required  for  the  construction  of  the  wharehouses  and  some  parts 
of  the  quays. 

In  a  number  of  places  bottomless  mud  was  met  with. 

It  was  also  found  necessary  at  a  certain  point  to  deflect  the 
line  of  the  quay  wall  inwards  to  the  extent  of  75  metres   (82.01 
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yards),  which  was  utilised  for  the  construction  of  the  river  dock. 
The  foundations  of  the  quay  wall  were  laid  in  some  cases  on  an 
embankment  of  sand  which  had  pushed  back  the  mud;  in  others, 
it  was  eventually  found  necessary  to  lay  them  on  a  pile  foun- 
dation ;  it  was  also  in  some  places  found  necessary  to  lay"  them 
on  a  cement  bed. 

The  speed  of  the  current  and  the  silt  from  the  river  gave  rise 
to   great  difficulties  in  keeping  up  the  channel. 

The  sand  which  was  dredged  was  used  for  the  building  of  a 
submerged  dam,  protected  by  stakes,  and  built  parallel  to  the 
quay  so  as  to  protect  the  deeper  portions  of  the  harbour. 

The  works,  which  were  begun  in  November  190T,  and  of  which 
a  portion  was  opened  to  traffic  on  the  12th  October  1909,  were 
carried  out  under  the  superintendance  of  Mr  Guilhenne  de  Paiva, 
chief  engineer  of  the  company,  and  Mr  Louis  de  Souza  Mattos, 
engineer  to  the  Brazilian  government. 

The  Port  of  Para  Company  has  been  granted  the  harbour  rights 
up  to  the  31st  December  1973;  it  is  entitled  to  levy  harbour  dues, 
and  charges  on  goods  shipped  and  wharehoused.  These  charges 
are  to  be  revised  by  the  Government  every  five  years  and  reduced 
whenever  the  profits  exceed  12  %. 

In  1912,  the  receipts  amounted  to  9,360,444  francs  (abt: 
£374,418;. 


Bibliographiia  s  Jacobson  (A.), 
3rd  May  1893,  page  3;  5   figs, 
of  Rio  de  Janeiro,  p.  35. 


-  Le  Port  de  Para.  Genie  civil* 
Official   documents,   see  Port 
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PORT  OF  PARANACUA 

The  port  of  Paranagua  is  on  the  bay  of  Paranagua,  which  has 
an  area  of  2,700  hectares  (6,672  acres).  The  isle  of  Mel,  which  is  at 
the  mouth  of  the  bay,  where  it  joins  the  Atlantic,  divides  up  the 
entrance  into  two  channels  which  are  available  to  ships  not  drawing 
more  than  6  metres  .(19  feet  7.8  inches)  of  water.  As  the  depth  of 
water  along  the  shore  is  very  slight,  it  was  decided  in  April  1912 
to  construct  works  which  would  allow  of  the  berthing  of  vessels 
alongside  and  facilitate  the  handling  of  goods.  The  principal 
works  proposed  are  as  follows  : 

1.  A  landing  stage  perpendicular  to  the  shore,  270  metres  (295.28 
yards)  in  length,  giving  access  to  two  landing  wharves  parallel 
to  the  shore;  one,  of  a  length  of  120  metres  (131.23  yards),  being 
available  to  vessels  whose  draught  does  not  exceed  4  metres 
(13  feet  1.2  inches),  the  other,  230  metres  (251.54  yards)  in 
length,  being  available  to  vessels  drawing  up  to  6  metres  (19  feet 
7.8  inches)  of  water;  the  two  wharves  are  situated  on  either  side 
of  the  landing  stage;  the  first  being  at  120  metres  (131.23  yards), 
the  other  at  270  metres  (295.28  yards)  from  the  shore.  The  landing 
stage  and  the  wharves  are  built  on  piles;  the  piles  and  superstruc- 
ure  are  of  ferro-concrete. 

2.  A  platform  formed  by  the  embanking  of  the  portion  between 
the  wharves  and  the  shore  (163,000  cubic  metres). 

3.  600  metres  (656.2  yards)  of  ferro-concrete  retaining  wall 
with  a  maximum  height  of  5  metres  (16  feet  4.5  inches);  this  wall 
is  strengthened  by  buttresses  placed  every  2  metres  (6  feet  6.6 
inches). 

4.  25,000  square  metres  of  wharehouses  and  equipment. 

5.  18,000  square  metres  (193,757  square  feet)  of  bitumenised 
roadway  and  9,400  square  metres  (101,184.7  square  feet)  of 
asphalt  roadway. 

6.  7,500  metres   (8,201.7  yards)   of  railway  track. 

7.  A  building  containing  about  1,400  square  metres  (15,070 
square  feet)  of  covered  area. 
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The  works,  the  cost  of  which  is  estimated  to  amount  to  5,499,198 
francs  (abt:  £119,968),  will  be  carried  out  at  the  expense  of  the 
State  by  the  "Companhia  estrada  Sao  Paulo  de  Rio  Grande,"  whose 
proposals  have  been  accepted  by  the  Government. 

The  contract  has  not  yet  been  definitely  allotted. 


BibMographia  :  Official  documents.  See  :  Port  of  Rio  de  Janeiro, 
page  35. 
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PORT  OF  RECIFE 

Recife,  better  known  as  Pernambuco,  capital  of  the  Brazilian 
state  of  Pernamibii'co,  is  the  outlet  for  a  vast  hinterland  which 
includes  four  Brazilian  states  :  Alagoas,  Parahyba,  Rio  Grande  do 
Norte  and  Pernambuco. 

Situated  on  the  most  easterly  portion  of  Brazil,  Recife  (in  1910 
the  population  amounted  to  113,600  inhabitants)  occupies  a  spe- 
cially favoured  position  amongst  the  cities  of  South  America; 
being  the  nearest  to  Europa  and  Africa.  In  the  last  few  years, 
access  to  the  port,  where  there  existed  neither  wharehouses  nor 
wharves,  had  become  of  extreme  difficulty.  Noting  the  great 
disadvantages  existing  at  this  port,  which  is  destined,  owing  to 
its  position,  to  become,  as  formerly,  one  of  the  chief  ports  of 
South  America,  the  Brazilian  government  in  1908  (Decree  n°  7003 
of  the  2nd  July)  offered  a  prize  for  the  best  scheme  for  the  im- 
provement of  the  port.  The  scheme,  which  has  been  carried  out 
in  two  portions,  1909  and  1911,  includes  : 

1.  A  sea  wall  3,000  metres  (3,280.9  yards)  in  length  stretching 
along  the  line  of  reefs  and  extended  to  the  south  by  a  rough  stone 
work  dyke,  called  the  "Nogueira"  1,200  metres  (1,312.3  yards) 
in  length,  which,  links  it  with  the  shore. 

2.  To  the  northwards,  beyond  the  old  ((Dutchmens))  lighthouse, 
a  breakwater  1,147  metres  (1254,4  yards)  in  length,  forming,  as 
it  were,  an  extension  of  the  above  mentioned  dyke,  which  thus 
amounts  to  a  length  of  over  5,000  metres    (5468.2  yards)    in    all. 

3.  To  the  north-east,  a  mole  of  rough  blocks,  called  the  «01in- 
da»,  of  800  metres  (874  +  9  yards)  in  length,. 

4.  Parallel  to  the  sea-wall  along  the  reefs,  3,978  metres  (4,350.7 
yards)  of  wharves,  of  which  574  metres  (617.7  yards)  have  a 
depth  of  water  alongside  of  10  metres  (32  feet  9  inches),  1,541 
metres  (1,685.2  yards)  a  depth  of  5  metres  (26  feet  2.4  inches) 
and  1,063  metres  (1,162.5  yards)  a  depth  of  2.50  metres  (8  feet 
2.2  inches). 

5.  The  general  dredging  of  the  harbour  to  depths  of  8  and  9 
metres  (26  feet  2.2  inches  to  29  feet  5.5  inches). 
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6.  The  banking  up  of  the  platforms  of  the  wharves  (860,000 
cubic  metres  [abt:  1,124,900  cubic  yards]). 

7.  Various  buildings  ;  electrical  works,  wharehouses  ;  railway 
tracks,  etc. 

8.  A  wall  enclosing  the  ((Barreta  dos  jungados)). 

9.  An  iron  bridge  200  metres  (218.73  yards)  in  length,  over  the 
Capibaribe  river,  with  a  swinging  opening  for  the  passage  of  ves- 
sels which  will  berth  alongside  the  Ramos  wharf  opposite  the 
Custom  House. 

10.  Two  transversal  dykes  from  2  to  4  metres  (6  feet  6.6  inches 
to  13   feet  1.2  inches)  in  height. 

The  total  cost  of  the  works  is  estimated  at  129,896,059.93  fr.  (1, 
(abt:  £5,195,842).  The  whole  cost  will  be  borne  by  the  State. 

The  Construction  Company  of  the  Port  of  Pernambuco,  which 
had  begun  tiie  fitting  out  of  the  work  yards  in  1909,  handed  over 
the  carrying  out  of  the  work  in  1910  to  the  Societe  Franchise  de 
Construction  des  Batignolles.  Payments  are  made  monthly  by  the 
government  agents  pro  rata  of  the  work  that  has  been  done  accord- 
ing to  the  prices  agreed  upon  in  the  specification. 

The  Nogueira  dyke  was  completed  in  1912,  together  with  the 
wall  of  the  Barreto  dos  Jungados  and  the  sea  wall  along  the 
reef.  At  that  date,  the  landing  wharf,  with  a  depth  of  8  metres 
(26  feet  2.4  inches)  alongside, had  been  constructed  over  a  length 
of  381.33  metres  (417.03  yards),  the  breakwater  over  a  length 
of  559.60  metres  (611.99  yards),  the  mole  over  a  length  of  390 
metres  (426.51  yards)  and  lastly  913,503  cubic  metres  of  silt  had 
been  dredged  and  39,367  embanked. 

These  various  works  corresponded  to  an  expenditure  of 
22,404,275.89  francs  (abt  :  ^"896,171).  It  is  hoped  that  in  1914 
the  European  mail  steamers  will  be  able  to  berth  alongside  the 
wharves  and  that  all  the  harbour  work  will  be  completed  in  1915. 

It  is  estimated  that  the  gross  annual  receipts  will  amcunt  to 
6,761,644  francs  (abt:  £270,466)  when  the  port  is  in  full  working 
order. 


(1)   Actually  81,806  contos,  100,000  reis. 
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The  works  are  being  carried  out  under  the  superintendance  of 
Mr.  George  Beraud,  representing  the  Port  of  Pernambuco  Company 
and  Mr.  Jose  Carlos  Torres  Cotinu,  engineer,  "Chefe  de  Fiscali- 
zacao  do  Porto  Recife". 

Bibliographia  :  JACOBSON  (A.).  —  Port  of  Pernambuco,  Genie 
Civil,  3rd  May,  1913,  p.  4;  5  figs. 

Official  documents,  see  :  Port  of  Rio  de  Janeiro,  p.  35. 
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PORT  DE  RIO  DE  JANEIRO 

The  port  of  Rio  de  Janeiro,  which  is  situated  on  the  great  bay 
of  that  name,  entrance  to  which  is  practicable  at  all  times  to  the 
very  biggest  liners,  has  been  the  object  of  numerous  schemes  ever 
since  1852.  Foreign  and  Brazilian  engineers  have  frequently 
submitted  improvement  schemes  which  have  sometimes  been 
favourably  received  by  the  Brazilian  government.  The  co-exist- 
ence of  two  separate  companies  whose  views  differed  on  the  sub- 
ject of  the  position  of  the  harbour  for  a  long  time  prevented  the 
improvements  being  realised. 
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Fig.   4.  —  Port  of  Rio  de  Janeiro. 
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Owing  to  the  pressure,  which  daily  became  stronger,  of  the 
demands  of  commerce,  Congress  found  itself  compelled,  in  1903, 
to  authorise  the  Government  to  repurchase  the  concessions  which 
had  been  granted  at  various  times,  and  to  supply  the  means  neces- 
sary for  the  carrying  out  of  the  work. 

A  special  committee  first  of  all  drew  up  the  scheme  of  works  to 
be  carried  out  between  the  Naval  arsenal  and  the  canal  do  Mangue 
which  scheme  was  approved  of  in  Decree  N°  4969  of  the  18th  Sep- 
tember 1903.  A  second  Decree,  N°  6786  of  the  19th  December 
1907,  authorised  the  extension  of  the  work  from  the  Canal  do 
Mangue  up  to  the  Ponta  do  Caju.  Lastly,  a  third  Decree, 
N°  9881  of  the  15th  November  1912,  authorised  the  extension  of 
the  works  along  the  opposite  shore,  that  is  to  say  between  the 
Naval  arsenal  and  the  Ponta  do  Calabouco  (the  old  war  arsena1). 

The  following  is  a  list  of  the  various  works  and  their  details 
which  have  been  authorised  by  the  different  Decrees. 

1°  Decree  N°  4969  of  the  18th  September  1903. 

1.  Construction  of  wharves  of  a  total  length  of  3,350  metres 
(3663.68  yards)  (1),  with  a  depth  of  water  of  6.80  metres  (22  feet 
3.2  inches)  alongside  (below  the  level  of  the  lowest  tides),  over  a 
section  1,000  metres  (1093.63  yards)  in  length;  of  8.80  metres 
(28  feet  9.8  inches)  over  a  section  of  2,000  metres  (2187.3  yards) 
and  of  10  metres  (32  feet  9  inches)  over  a  section  of  350  metres 
(382.77  yards). 

2.  Eighteen  wharehouses  of  100x35  metres  (109.36x38.27 
yards)  and  one  of  112x35  metres  (112.48x38.27  yards),  including 
their  equipment. 

3.  Thirty  electric  cranes  of  1.5  tons  and  5  of  5  tons. 

4.  Dredging  of  an  approach  to  the  wharves  (mentioned  in  item  1) 
3,350  metres  (3663.68  yards)  m  length  and   350    metres    (382.77 
yards)  wide,  and  dredgings  in  front  of  the  wharves  to  depths  of 


(1)  The  final  trial  borings  having  shown  there  would,  be  an  insecure 
foundation,  the  direction  of  the  wharf  was  altered  and  the  total  length 
reduced  to  3,350  metres.- 
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6.80,  8.80  and  10  metres    (22  feet  3.2  inches,   28  feet   9.8  inches 
and  32  feet  9  inches). 

5.  Construction  of  an  embankment  (5,700,000  cubic  metres)  in 
rear  of  these  wharves,  rendering  available  an  area  of  1,420,000 
square  metres  (350.9  acres)  which  includes  the  expropriated  area. 
This  new  quarter  comprises  7,408  metres  (8101.19  yards)  of 
streets  20  metres  (65  feet  6  inches)  m  width,  and  5,350  metres 
(5850.97  yards)  of  avenues  40  metres  (131  feet)  wide. 

6.  Several  avenues;  the  wharf  avenue  40  metres  (131  feet)  wide 
and  3,350  metres  (3668.68  yards)  long;  the  avenue  linking  up  the 
centre  of  the  city  with  the  above  mentioned  avenue,  by  the  Naval 
arsenal,  33  metres  (108  feet)  wide  and  1,500  metres  (1640.4  yards) 
long,  the  Do  Mangue  avenue  alongside  the  canal  of  that  name, 
1,000  metres  (1093.6  yards)  long  and  35  metres  (114  feet  6  inches) 
wide. 

7.  A  channel  20  metres  (65  feet  6  inches)  wide  and  1,000 
metres  (1093.6  yards)  in  length,  being  an  extention  of  the  Do 
Mangue  canal  and  dredged  to  the  level  of  — 1. 

8.  Removal  of  a  hillock  50  metres  (54.68  yards)  in  height,  the 
soil  of  which  (some  3,000,000  cubic  metres)  will  form  the  embank- 
ment between  the  wharf  and  the  shore.  On  the  embankment  of 
51,278  square  metres  this  obtained  a  public  square  will  be  laid  out 
100  metres  (109.36  yards)  in  diameter,  and  2,617  metres  (2861.99 
yards)  of  streets  20  metres  (65  feet  6  inches)  wide. 

The  total  cost  of  the  works  is  estimated  to  amount  to 
214,625,000  francs  (£8,585,000). 


2°  Decree  N°  6786  of  the  19th  December  1907. 

1.  Construction  of  4  moles,  3  of  which,  starting  from  the  shore 
have  a  width  of  180  metres  (196.85  yards),  an  average  length  of 
2,044  metres  (2235.4  yards)  and  a  total  area  of  14  070  square 
metres  (151,453  square  feet).  The  fourth  which  is  built  around 
the  Pont  a  do  Coju,  will  entend  this  promontory  as  far  as  the  island 
"dos  Ferreiros". 

2.  Dredging,  to  a  level  of  — 10  metres,  between  the  mples,  of 
three  channels  two  of  which  will  have  a  width  of  350  metres 
(382.7  yards)  and  the  third  a  width  of  315  metres  (344.49  yards); 
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the  channel  coming  between  the  first  mole  and  the  wharf  that  is 
to  he  built  according  to  the  Decree  of  the  18th  September  1903, 
will  be  360  metres  (393.7  yards)  wide. 

3.  Wharehouses,  equipment  and  various  'installations  along  the 
wharves.  Each  mole  has  an  avenue  passing  down  the  middle 
60  metres  (65.6  yards)  wide,  bordered  by  Wharehouses,  which  in 
turn  are  bordered  by  a  roadway  25  metres  (27.34  yards)  wide 
running  the  whole  length  of  the  wharves. 

The  preliminary  estimate  for  these  works  (the  first  mole  and 
corresponding  channels  of  approach)  amounts  to  109,416,058 
francs  (abt.:  £4,376,642). 

3°  Decree  N°  9881  of  the  loth  'November  1912. 

1.  A  breakwater,  1,345  metres  (1,470.9  yards)  in  length,  start- 
ing from  Cobra  Island  and  intended  for  the  protection  of  the  basin 
and  the  channel. 

2.  A  landing  stage  610  metres  (667.1  yards)  in  length,  specially 
set  apart  for  ships  drawing  10  metres  (32  feet  9  inches)  of  water. 

3.  Extension  and  dredging  of  the  Custom  House  basin  to  a 
level  of  — 8  metres,  its  area  being  thereby  increased  to  20,212 
square  metres  (217,568  square  feet).  This  basin  will  be  built 
with  a  wharfage  of  1,795  metres  (1,963  yards),  having  a  depth  of 
water  of  8  metres  (26  feet  2.4  inches)  alongside. 

4.  A  quay-wall  110  metres  (120.3  yards)  in  length,  with 
8  metres  (26  feet  2.4  inches)  depth  of  water  alongside,  which  is 
intended  to  link  up  the  above  mentioned  landing  stage  (N°  2), 
with  the  quays  along  the  Custom  House  basin. 

5.  Construction  of  an  embankment  at  Cobra  Island,  utilising 
the  dredged  up  sand  (area  :  55,000  square  metres  =  13.59  acres). 

6.  Rockwork  embankment  over  a  length  of  750  metres  (820.2 
yards),  to  protect  the  above  mentioned  embankment. 

7.  Small  fishery  harbour  with  an  area  of  13,614  square  metres 
(246,564  square  feet)  and  a  depth  of  water  of  6  metres  (19  feet 
7.8  inches)  including  a  wharfage  of  320  metres  (349.96  yards). 

8.  Wharehouses;  equipment  of  the  wharves. 

9.  Avenue  1,700  metres  (1,859.2  yards)  in  length,  linking  the 
avenue  along  the  wharves  to  the  Beira-Mas  avenue. 
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The  estimated  cost  of  these  works  will    amount    to   45,375,506 
francs  (abt.:  £1,815,000). 

All  the  constructional  works  in  the  programme  of  Decree. 
N°  4969  of  the  18th  September  1903  were  completed  in  the  course 
of  the  year  1912.  On  the  31st  Decemlber  of  that  year,  the  expen- 
diture wholly  borne  by  the  Brazilian  Government  amounted  to 
299,291,456  francs  (abt.  :  £11,971,658).  Nothing  has  yet  been 
decided  as  regards  the  works  proposed  in  Decree  N°  6786  of  the 
19th  December  1907.  As  for  the  works  authorised  in  Decree 
9881  of  the  15th  December  1912,  the  tender  of  Messrs  Sir  John 
Jackson  &  Co.  has  been  accepted. 

We  would  specially  call  attention  to  the  difficulties  which  were 
met  with  whilst  laying  the  foundations  of  the  quay  walls,  in  regard 
to  which  the  French  "Hersent"  system  of  compressed  air  caissons 
was  adopted,  as  was  done  in  the  case  of  Antwerp,  but  with  modi- 
fications to  suit  local  requirements.  "A  floating  dock,  formed  of 
two  pontoons  fastened  together  with  strong  timbering  capable  of 
carrying  the  caissons,  lowered  them  into  position  and  if  necessary 
raised  them  again;  once  the  caisson  was  properly  in  position  the 
masonry  work  of  the  wall  itself  was  built  up  in  the  space  between 
the  pontoons.  The  floating  dock  carried  the  generating  appara- 
tus for  the  electrical  and  compressed  air  equipment.  The  con- 
struction of  wharves  was  most  difficult  owing  to  the  great  depths 
to  which  it  was  found  necessary  to  go  to  reach  solid  rock,  and  to 
the  uneven  bottom;  at  times  rock  was  not  met  with  till  at  a  level 
of  18  metres  (19.68  yards)  and  in  some  cases  22  metres  (24.06 
yards)  below  the  surface.  Before  reaching  solid  rock,  the  caisson 
lay  on  a  bed  of  sand  and  mud  that  was  not  airtight,  so  much  so 
that  at  certain  depths,  air  managed  to  make  its  way  through  the 
soil  and  the  pressure  in  the  air  chamber  could  not  be  increased. 
This  difficulty  was  got  over  as  follows;  three  ship  loads  of  clay 
were  emptied  into  the  water  against  the  sides  of  the  caisson;  this 
clay  held  down  the  mud  to  such  an  extent  that  air  could  no  longer 
pass  through  it.  Work  was  then  recommenced  in  the  caisson, 
first  at  the  four  corners,  then  around  the  whole  circumference  of 
the  cutter  drum  so  as  to  bring  the  foundations  down  to  bedrock. 

In  other  places,  the  uneveness  of  the  bottcrn  was  such  that  it 
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was  found  necessary  at  times  to  encavate  to  a  depth  of  1  metre 
(3  feet  3.3  inches)  in  one  corner  of  the  caisson  and  to  build  up  the 
the  opposite  corner  to  a  height  of  2  metres  (6  feet  6.6  inches). 

Lastly,  to  these  difficulties  were  added  the  objectionable  nature 
of  some  of  the  layers  of   soil   which   had   to   be   passed   through, 
these  layers  being  formed  of  rubbish  of  all  sorts  including  a  quan- 
tity of  broken  glass,  and  giving  off  sulphureous  gas  which  caused 
great  trouble  to  the  workmen."  (1). 

The  works  which  were  begun  on  the  29th  March,  were  carried 
out  by  the  firm  of  C.  H.  Walker  and  C°  Ltd.  under  the  superinten- 
dance  of  Mr.  Jose  de  Aguias  Toledo  Lisboa,  engineer  to  the  "Fis- 
calezacoa  do  Porto  do  Rio  de  Janeiro"  representing  the  Brazilian 
Government.  The  effect  of  these  works  has  already  been  felt  on  the 
receipts  of  the  port,  as  is  shown  in  the  following  figures  : 


July  to  December  1910  . 
January  to  December  1911. 
January  to  December  1912. 


2,164,756  francs  (£  85,590) 
6,926,372  francs  (£277,055) 
9,462,934  francs  (£378,517) 


Bibliographia  :  JACOBSON  (Alfred).  —  Port  of  Rio  de  Janeiro, 
Genie  Civil,  10th  May  1913,  page  27,  4  figs,  including  1  plan  ol 
the  harbour  works  J 

Official  -publications  : 

BlCALO  (Francisco).  —  L'amelioration  des  ports  de  Bresil. 

CALMON  DU  PlN  (M)  E  ALMEIDA.  —  Relatorio  apesentado  do 
Presidente  da  Re-publica  dos  Esiados  do  Brazil,  feto  Ministra  de 
Estado  da  Industria,  Viacao  e  Obras  fublicas  no  anno  de  1909. 
Impensa  nacional,  1910,  4  viol,  octavo.  (Volume  III  gives  the 
present  actual  state  of  the  works  oi  construction  and  improvement 
in  a  number  of  ports,  more  especially  those  of  Manaos,  Belene, 
Saint  Louis,  Itaque,  Fortaleza,  Camocion,  Natal,  Parahyba,  Re- 
cife, Bahia,  Rio  de  Janeiro,  Santos,  etc.). 


(1)   From  the  Genie  Civil. 
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Portos  do  Brazil.  —  Leisy  Decretos,  Contractos  e  mats  Actos 
officaes  sobre  os  Portos  do  Brazil,  cojn  annotacoes  e  noticia  resn- 
mida  dos  Estudos,  Projectos,  Concessos  e  Obras  de  melhor ament o 
nelles  executados  de  1901  a  1911.  —  Su-p-plemento  ao  relatorio  do 
minis.tr  o  de  Est  ado  da  Viacao  e  Obras  fiublicas,  Dr  Jose  Barboza 
Goncalves.  Rio  de  Janeiro,  1912^  Im-prensa  national.  1  volume 
octavo. 
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PORT  OF  RIO  GRANDE  DO  SUL 


Rio  Grande  do  Sul,  an  important  commercial  town  of  the  State 
of  that  name,  is  situated  on  the  right  bank  of  the  North  Canal, 
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Fig.  5.  —  Port  of  Rio  Grande  do  Sul. 


which  is  the  only  outlet  into  the  Atlanctio  of  a  veritable  inland  sea 
formed  of  many  lagoons,  the  most  important  of  which  are  those 
of  Patos  and  Mirim. 

The  Canal,  about  25  kilometres  (15.53  miles)  in  length  and  from 
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to  2  kilometres  (6  to  1.24  miles)  in  width,  has  a  depth  of  from  12 
to  20  metres  (39  feet  3.6  inches  to  66  feet  6  inches);  unfortunately, 
at  about  4  kilometres  from  its  mouth  there  is  a  bar  which  only 
allows  vessels  drawing  less  than  4  metres  (13  feet  1.2  inches)  of 
water  to  enter.  The  North  Canal  forms,  in  fact,  a  vast  hydrogra- 
phic  basin,  whose  condition  of  flow  and  stream  are  sufficient  to 
keep  up  the  great  depth  of  water,  but  the  current  as  it  enters  the 
sea  loses  its  velocity  and  is  soon  swallowed  up  by  the  various 
maritime  currents  whose  direction  varies  with  the  seasons.  The 
action  of  these  currents  is  also  increased  by  the  very  slight  rise 
and  fall  of  the  tides  (0.40  metres  =  1  foot  3.7  inches).  Hence  the 
formation  of  the  bar  whose  position  changes  with  the  seasons. 

For  a  long  time  past  the  Brazilian  Government  has  considered 
means  of  improving  the  bar  of  Rio  Grande  do  Sul  and  the  port 
situated  in  the  interior  of  the  entrance  channel.  The  port  is,  as  a 
matter  of  fact,  the  only  one  existing  along  the  coast  between  Cape 
St.  Martin  and  Montevideo.  In  September  1906,  the  American 
engineer,  Mr.  Elmer  Lawrence  Corthell  obtained  from  the  Govern- 
ment the  concession  of  removing  the  bar,  as  well  as  the  concession 
for  the  construction  and  working  of  a  great  harbour  to  be  formed 
near  the  town  of  Rio  Grande  do  Sul.  Mr.  Corthell  passed  on  his 
concession  to  an  American  Company  ''The  port  of  Rio  Grande  do 
Sul",  which  handed  over  its  rights  in  1908,  to  a  French  company 
which  was  formed  m  July  1908  with  a  capital  of  30,000,000  francs 
(£1,200,000).  The  French  company  gave  the  contract  for  the 
carrying  out  of  the  work  to  the  "Societe  general  de  construction", 
whose  board  of  directors  has  as  President,  Mr.  Quellenec,  Inge- 
nieur  en  Chef  des  Ponts  et  Ghaussees,  Consul  tang  Engineer  to  the 
Suez  Canal  Company.  This  latter  company  obtained  the  assis- 
tance, as  general  contractors,  of  the  company  known  as  the  "Eta- 
blissements  Dayde,  Fougerolle  freres  et  Grosellier"  as  regards  the 
infrastructure,  and  of  the  "  Etablissements  Dayde"  as  regards  the 
superstructure. 

The  works,  which  are  intended  to  form  a  permanent  navigable  " 
channel  through  the  sand  banks  forming  the  bar,  and   to   improve 
the    coasting  harbour  of  Rio   Grande  by   making   it   available   to 
vessels  drawing  10  metres  (32  feet  9  inches)  of  water,  include  : 
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Fig.   6.  —  General  plan  of  the  port  of  Rio  Grande  do  Sul. 
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1°  As  regards  the  North  Canal. 

1.  The  construction  of  two  jetties  of  stone  blocks,  each  of  about 
4,000  metres  (4374.5  yards)  in  length,  starting  from  the  shore  east 
and  west  of  the  outlet  of  the  North  Canal.  It  is  estimated  that 
these  jetties  wild  require  about  1,700,000  cubic  metres  of  rough 
stone  blocks  (see  Fig.  7). 

2.  Dredging  of  a  channel,  in  case  the  two  above  mentioned 
structures  are  insufficient  to  maintain  the  necessary  depths. 

2°  As  regards  the  fort  of  Rio  Grande  do  Sul. 

1.  Dredging  to  a  level  of  ( — 10.40  metres)  of  a  channel  130 
metres  (142.17  yards)  in  width  and  2  kilometres  (1.24  miles)  in 
length  to  link  up  the  North  Canal  with  the  new  port. 

2.  Dredging  of  an  outer  harbour  of  400  metres  (437.4  yards), 
and  of  a  basin  of  1,500  metres  (1,640.4  yards),  with  a  straight 
wharf  composed  of  artificial  blocks;  dredging  of  the  bottom  of  the 
new  port  to  a  level  of  ( — 4.20),  construction  of  a  canal  of  about 
700  metres  (765.5  yards)  in  length,  which  will  link  up  the  new  port 
with  the  old  one. 

3.  Construction  of  embankment  platforms  with  an  area  of  about 
300  hectares  (741.3  acres)  formed  from  8  million  cubic  metres  of 
dredged  sand. 

4.  Railway  sidings,  water  system,  sewers,  cranes  (35  in  number 
and  capstans. 

5.  Eleven  wharehouses  of  100  x  20  metres  (109.36x21.87  yards), 
each  fitted  with  an  electric  overhead  travelling  crane  of  1  1/2  tons. 

6.  A  central  station  of  900  H.P.,  supplying  continuous  current 
at  a  voltage  of  500  volts  for  lighting  and  power,  2  coal  trans- 
porters, 2  coal  transporters,  2  small  fixed  lights,  3  harbour  lights, 
50  ordinary  or  lighted  buoys,  an  oil  gas  station  for  the  supply  of 
the  lights. 

7.  A  railway  system  of  130  kilometres  (80.7  miles)  in  length  for 
the  purpose  of  transporting  the  stone  and  the  use  of  the  work 
yards. 

8.  Wharves  and  goods  sheds  of  the  old  harbour. 
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Plan  of  the  bar  of  Rio  Grande  do  Sul  and  of  the  two  jetties. 
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The  cost  of  these  works  comes  out  as  follows  :  as  regards  the 
North  canal  :  51,136,648  francs  (abt:  £2,045,466).  This  work 
will  be  carried  out  at  the  expense  of  the  Government.  The  sum 
above  mentioned  will  be  paid  in  five  installments,  according  to  the 
prearranged  depths  of  water  obtained  across  the  bar  without  dred- 
ging. The  first  installment  of  15,340,909  francs  (abt  :  £613,636) 
will  be  paid  as  soon  as  the  channel  will  allow  of  the  passage  of 
vessels  drawing  6  metres  (19  feet  7.8  inches)  of  water. 

As  regards  the  new  fort  of  Rio  Grande:  82,043,055  francs  (abt: 
£3,281,722),  plus  a  sum  of  9,653,136  francs  (abt:  £386,125),  of 
which  only  half  is  set  down  by  the  Government  as  original  capital. 
This  amount  is  intended  for  the  construction  of  the  railways.  The 
cost  is  borne  by  the  «Compagnie  francaise  du  port  de  Rio  Grande 
do   Sul». 

As  regards  the  old  harbour:  16,488,607  francs  (abt:  £659,544) 
which  will  be  borne  by  the  said  company. 

The  company  has  the  sole  rights  of  working  the  port  up  to  the 
31st  December  1973,  but  if  to  the  1,500  metres  (1,640.4  yards)  of 
wharfage  estimated,  a  further  1,000  metres  (1,093.6  yards)  is 
constructed,  the  concession  will  be  extended  to  the  31st  December 
1995.    It  is  empowered  to  levy  tolls  on  both  ships  and  goods. 

The  expenditure  on  the  works  incurred  between  1904  and  1912 
amounted  on  the  31st  December  of  the  latter  year  to  28,383,118 
francs  (abt:  £1,135,325),  according  to  the  amounts  actually 
expended.  On  that  date,  out  of  the  8  million  cubic  metres  of  dred- 
ging to  be  carried  out  for  the  port,  5  million  had  been  completed, 
and  the  embankments  were  now  constructed.  The  quay  wall  had 
been  built  over  a  length  of  250  metres  (273.4  yards).  As  to  the 
jetties,  the  East  jetty  had  been  constructed  over  a  length  of  1,827 
metres  (1,998  yards)  and  the  West  jetty  over  a  length  of  1,819 
metres  (1,989.3  yards).  The  depth  of  the  channel  was  between 
4  and  5  metres  (13  feet  1.2  inches  and  16  feet  4.5  inches). 

The  completion  of  the  work  as  regards  the  harbour  is  estimated 
to  take  place  in  1914,  and  as  regards  the  jetties  in  1915. 

The  works  are  being  carried  out  under  the  supermtendance  of 
Mr.  Petitalot,  chief  engineer  to  the  «Compagnie  francaise  du  port 
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de  Rio  Grande  do  Sul»  and  of  Mr.   A.   D'Ajambuja,  chief  engi- 
neer, representing  the  Brazilian  Government. 

The  annual  receipts,  from  the  tolls  applying  to  vessels  crossing 
the  bar  ,are  estimated  at  333,333  francs  (,£13,333). 

Bibliographia  :  Jacobson  (Alfred).  —  La  barre  et  le  port  de 
Rio  Grande  do  Sul.  Genie  Civil,  10th  May  1913,  p.  29.  5  Figs, 
including  the  plan  of  the  harbour. 

Official  documents,  see  :  Port  of  Rio  de  Janeiro,  p.  35. 
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PORT    OF    SANTOS 

The  port  of  Santos,  situated  oh  the  arm  of  the  sea  which  sepa- 
rates Santos  Island  from  the  continent,  and  is  9  miles  from  the 
Atlantic,  is  the  only  outlet  for  the  great  and  wealthy  State  of  San 
Paulo. 

In  1888  (1)  the  concession  for  the  improvement  of  the  harbour 
which  had  been  offered  to  public  tender,  was  granted  to  the  "Com- 
pania  Docas  de  Santos".  The  bases  of  the  concession  were  modified 
extensively,  at  various  times,  both  as  regards  the  works  to  be  car- 
ried out  and  the   duration  of  the  concession. 

The  definite  programme  of  the  improvement  works  of  the  Port 
of  Santos  includes  : 

1.  A  landing  wharf  4,723  metres  {5,165.2  yards)  in  length,  with 
a  depth  of  water  alongside  of  8  metres  (26  feet  2.4  inches)  at  low 
water,  reaching  from  the  San  Paulo  station  to  Outeirinhof. 

2.  An  avenue  and  a  street,  both  of  which  are  to  be  built  along 
the  above  mentioned  wharf,  the  width  of  the  former  varying  from 
20  to  34  metres  (21.87  to  37.18  yards)  and  that  of  the  latter  from 
12  to  19  metres  (13.12  to  20.77  yards). 

3.  Twenty  eight  wharehouses,  having  a  total  area  of  95,800 
square  metres  (1,031,222  square  feet)  including  their  equipment 
as  necessary  for  the  handling  of  goods. 

4.  An  inner  dock,  called  ((the  market))  dock,  90  x  60  metres 
(98.4x65.6  yards)  in  size,  which  is  reached  from  the  sea  by  a 
canal  crossed  by  a  number  of  bridges. 

5.  Dredgings  along  the  landing  wnarf  and  in  the  bed  of  the 
above  mentioned'  canal. 

6.  An  electrical  works. 
At  the  present  moment,  the  wharf,  as  well  as  the  embankment 

which  separates  it  from  the  shore,  is  completely  finished.  The  wharf 
is  in  two  sections  each  of  which  corresponds  to  about  half  of  the 
work.  In  the  first  section,  the  foundations  of  the  quay  wall  were 
laid  by  means  of  cofferdams,  in  the  second,  blocks  of  concrete 
form  the  bed  on  which  rest  the  foundations. 


(1)   Decree  N°  9979  of  the  12th  July  18SS. 
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All  the  other  buildings  are  completed  in  the  first  section  which 
includes  fourteen  wharehouses  with  an  area  of  39,000  square 
metres  (^419,808  square  feet) ;  in  the  second  section,  where  the  work 
is  being  carried  out  with  all  possible  speed,  seven  wharehouses  are 
already  built. 

The  expenditure  on  the  work  up  to  the  31st  December  1912, 
according  to  the  amounts  actually  expended,  is  194,580,660  francs 
(abt:  £1 ,783,226)  (1).  The  cost  will  be  borne  by  the  ((Companhia 
Docas  de  Santos »,  to  whom  the  concession  for  the  working  of  the 
port  has  been  granted  up  to  the  7th  November  1980.  On  that  date, 
the  Brazilian  Government  will  take  over,  without  indemnity,  the 
whole  of  the  works  and  their  equipment.  The  company  is  autho- 
rised to  levy  berthing  dues,  and  charges  for  the  handling  of  goods, 
storage,  etc.,  as  also  to  issue  warrants. 

The  works,  which  were  begun  in  1889,  were  carried  out  under 
the  superinten  dance  of  Mr.  Weinschenk,  chief  engineer  to>  the 
((Companhia  Docas  de  Santos))  (Avenida  Rio  Branco,  46,  Rio  de 
Janeiro),  and  of  Mr.  Arthur  A.  de  Oliveira  Borges,  «  Chefe  de 
Fiscalizacao  dos  Docas  de  Santos, »  representative  of  the  Brazilian 
Government. 

The  following  table  shows  the  rapid  increase  in  the  traffic  and 
receipts  of  the  port  of  Santos,  in  the  20  years  following  the  begin- 
ning of  the  work. 


Years. 

Tonnage. 

Francs. 

1892 

124,738.575 

331,913 

1893 

125,362,130 

1,612,056 

1894 

272,813.320 

3,657,099 

1895 

471,419.823 

7,308,148 

1896 

604,580.384 

10,439,536 

1897 

744,089.429 

15,123,405 

1898 

890,103.502 

16,929,719 

1899 

899,078.488 

15,629,092 

1900 

766,912,224 

13,295,291 

1901 

1,114,700.334 

18,548,237 

1902 

1,116,397.204 

18,893,358 

(1)   Actually:  116,748  contos,  396,395  re  is. 
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1903 

1,005,807.736 

16,641,243 

1904 

980,991.498 

16,518,431 

1905 

1,017,710.968 

17,488.950 

1906 

1,307,257.280 

21,954,523 

1907 

1,487,287.600 

25,426,196 

1908 

1,249,384.100 

22,241,324 

1909 

1,569,093.576 

26,912,814 

1910 

1,344,617.169 

24,708,699 

1911 

1,533,420.020 

20,162,921 

1912 

1,903,060.000 

38,711,867 

Biblio grafhia  ;  M.  G.  B.  WEINSCHENK,  Chief  engineer,  author 
of  the  scheme  for  the  improvement  of  the  port  of  Santos,  has 
published  a  memorandum  on  the  above  works.  This  report  may  be 
obtained  on  application  to  M.  G.  B.  Weinschenk  «  Companhia  Docas 
de  Santos  »,  46,  avenue  Rio  Branco,  Rio  de  Janeiro. 

Official  documents,  see  :  Bibliographia  regarding  the  port  of  Rio 
de  Janeiro,  p.  35. 
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PORT  OF  VICTORIA 

The  town  of  Victoria,  capital  of  the  State  of  Espirito  Santo,  is 
situated  on  Victoria  Island,  on  an  arm  of  the  sea  which  separates 
the  island  from  the  mainland,  and  which  opens  into  the  bay  of 
EspiritO'  Santo ;  the  narrow  canal  leading  to  the  harbour  is  5  miles 
long. 

The  first  scheme  for  the  improvement  of  port  Victoria  dates  from 
1891.  Since  1892,  the  Brazilian  Government  has  granted  the  right 
of  working  the  port  to  a  company,  but  the  original  scheme  and 
grant  were  the  object  of  numerous  alterations,  and  it  was  only  in 
1910  (1)  that  the  clauses  of  the  grant  and  the  programme  of  works 
were  settled  on  a  definite  basis. 

It  was  proposed  to  construct  a  channel  through  the  sand  bank 
that  forms  the  bar  and  along  the  arm  of  the  sea  right  up  to  the 
harbour,  which  should  be  practicable  at  all  times  and  render  the 
harbour  accessible  to  vessels,  of  8.5  metres  (27  feet  10  inches) 
draught.  The  principal  structures  or  works  proposed  were  as  fol- 
lows : 

1.  A  quay  wall  of  masonry  1,130  metres  (1,235.8  yards)  in  length 
and  having  a  depth  of  water  alongside  at  the  lengths  of  355  and 
775  metres  (388.2  and  847.5  yards)  respectively  of  4.5  and  8.5  me- 
tres (14  feet  8.8  inches  and  27  feet  10  inches), 

2.  A  bridge  399  metres  (436.35  yards)  long,  available  for  the 
railway  and  for  foot  passengers,  having  a  moving  span  12  metres 
(39  feet  3.6  inches)  wide  and  2.9  metres  (9  feet  5.9  inches)  above 
high  water  level,  for  the  purpose  of  connecting  Victoria  Island  with 
the  mainland  and,  consequently,  with  the  railway. 

3.  Dredging  to  a  depth  of  8.5  metres  (27  feet  10  inches)  of  a 
channel,  1,500  metres  (1,640.4  yards)  in  length  and  50  metres 
(54.68  yards)  wide,  through  the  sand  banks  forming  the  bar. 

4.  Dredging  to  a  depth  of  8.5  metres  of  a  channel  in  Victoria 
bay,  1,350  metres  (1,475.4  yards)  long  and  150  metres  (164.04 
yards)  wide. 


(1)   Decree  N°  7991  of  the  22nd  May  1910. 
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Fig.  8. 


—  49  — 

Two  'longitudinal    dykes,    of   a   total    length   of    1,255    metres 
(1,372.4  yards)  in  length,  to  deflect  the  currents. 

6.  Six  wharehouses  with  an  area  of  7,725  square  metres  (83,154 
square  feet). 

7.  12  electric  cranes  of  1.5  tons  capacity,  2  steam  cranes  of  15 
tons,  1  fire  engine,  2  locomotives  and  20  trucks. 

8.  690,000  cubic  metres  of  embankment. 

9.  18  buoys,  of  which  12  are  luminous. 

10.  10,500  metres  (11,482.8  yards)  of  railway  track. 

The  total  estimated  cost  amounts  to  20,571,944  francs  (abt: 
£ 822,878)  (1).  The  whole  cose  is  borne  by  the  Port  of  Victoria  Com- 
pany which  has  been  granted  the  concession  of  the  working  and 
management  of  the  harbour  up  to>  the  31st  Decembrer  1958.  On 
that  daite,  all  the  structures  and  equipment  of  the  port  will  be  taken 
over  by  the  Government  without  further  payment.  The  Company 
is  authorised  to  levy  berthing  dues  and  tolls  on  the  handling  of 
goods  during  the  whole  of  its  concession;  the  rates  are  revised  every 
5  years  and  the  Government  can  demand  their  reduction  when  the 
net  profits  of  the  Company  exceed  12  p.  c. 

The  expenditure  on  the  works  carried  out  up  to  the  31st  Decem- 
ber 1912,   amounts  to  3,707,990   francs  (abt   :  £148,320).      These 
figures  correspond  to  the  costs  incurred  in  the  construction  of  the 
two   dykes,    a  portion   of   the  quay  wall   and  the  expenditure  on 
dredging. 

Mr.   Arthur  Sino  Campo,  engineer  to  the  Brazilian  Government 
and  Mr.  Oscar  Weinschenk,  Director  of  the  <(Companhia  Porto  da 
Victoria,  rue  Sachet,  17,  Rio  de  Janeiro,   have  superintended  the 
carrying  out  of  the  work. 

An  annual  receipt  of  568,180  francs  (abt:  £22,727)  from  tolls 
and  harbour  dues  is  already  estimated,  and  will  certainly  increase 
as  soon  as  the  whole  harbour  is  opened  to  traffic  (2). 


U)   Actually:    12,343  oontos,   166,573  reis. 

(2)  It  is  possible  that  this  may  not  take  place  in  the  immediate  future, 
as  the  Company  has  just  submitted  to  the  Government  a  fresh  scheme 
modifying  the  cross-section  of  the  quay,  the  width  of  the  channel,  at  certain 
points  where  a  rocky  bottom  has  been  met  with,  and  also  the  position  of 
the  bridge. 
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Bibliographia :    Jacobson  (Alfred). 
Civil,  3rd  May  1913,  p.  8  (short  notice). 


Port  de  Victoria  Genie 


Official  reports  of  the  Brazilian  Ministry  of  Roads  and  Public 
Works  (see  Bibliographia  regarding  the  port  of  Rio  de  Janeiro, 
p.  35.) 
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PORT  OF  HALIFAX 

It  is  well  known  that  the  port  of  Halifax,  owing  to  the  political 
importance  attaching  to  it  from  its  exceptional  situation  on  the 
east  side  of  Nova  Scotia,  is  the  only  one  of  the  great  Canadian 
harbours  on  the  Atlantic  coast,  whose  management  is  directly  in 
the  hands  of  the  Dominion  Government 

The  Government  undertakes  the  control  of  the  port  in  the 
interest  of  commerce,  ensures  the  safety  of  the  anchorage,  the  mou- 
vements  of  vessels  and  the  easy  access  to>  the  wharves. 

The  great  natural  depth  of  the  harbour,  its  vast  area  and  the 
great  extent  of  its  banks  have  rendered  all  general  improvement 
works  unnecessary. 

But  in  view  of  the  enormous  increase  of  traffic,  in  the  last  few 
years,  the  extension  of  the  present  steamship  accomodation  has 
become  absolutely  necessary.  The  scheme  of  works  which  have  been 
drawn  up  includes  the  laying  out  of  the  water  front  over  one  and  a 
half  miles  (from  Lumber  Park,  opposite  St  George  islet,  to  Point 
Pleasant  Park),  mainly  in  order  to  allow  the  railways  concerned 
(Grand  Trunk  Pacific  Railway,  Canadian  Pacific  Railway,  Inter- 
colonial Railway)  the  necessary  space  to  develop  the  termini  of 
their  systems. 

At  present  the  scheme  includes  the  construction:  1)  of  a  landing 
pier  2,000  feet  long  with  45  feet  depth  of  water  at  low  tide,  on 
which  will  be  constructed  the  buildings  set  aside  for  the  use  of  emi- 
grants, sheds  and  gram  elevators;  2)  six  piers  1,250  feet  long  and 
varying  in  width  from  320  to  360  feet.  The  intermediate  basins 
will  be  375  feet  wide,  with  a  depth  of  water  of  40  feet  at  low  tide. 

This  extension  of  the  wharves  will  give  accomodation  for  30 
steamers. 

The  mam  passenger  station,  which  will  be  used;  by  all  the  above 
named  railway  companies,   is  estimated  to  cost  $  1,000,000,   and 
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will  be  built  after  the  same  style  as  that  of  the  Grand  Trunk  Sta- 
tion at  Ottawa.  A  classification  yard  5,500  feet  long  and  1,000 
feet  wide  will  be  attached  to  it. 

The  whole  scheme  is  estimated  to  cost  from  $12  to  $20,000,000 
and  will  be  paid  for  by  the  Government  of  the  Dominion. 

At  present  there  is  under  construction,  and  will  be  completed 
in  1914,  a  concrete  pier  TOO  feet  long  and  235  feet  wide,  with  two- 
story  concrete  sheds,  which,  when  completed,  will  cost  about 
$1,500,000.  This  pier  is  situated  in  another  portion  of  the  harbour 
front  and  about  two  miles  from  the  Ocean  Terminals  and  is  to 
accommodate  the  traffic  of  the  D.  Atlantic  Railway  (owned  by 
the  C.  P.  R.),the  Halifax  and  South  Western  Railway  (owned 
by  the  C.  N.  R.),  and  the  Halifax  and  Eastern  Railway  (owned 
by  the  Intercolonial). 

The  Halifax  and  Eeastern  Railway  is  now  building  and  will 
cover  the  eastern  portion  of  the  coast  line  of  Nova  Scotia  for  a  dis- 
tance of  80  miles — 42  of  which  has  been  graded  and  the  tracks  are 
now  being  laid.  The  line  extends  from  Halifax  to  Guysborough 
and  is  being  built  by  the  Government  of  Canada. 


(From  information  suf -plied    M.   E, 
Secretary,  Halifax  Board  of  Trade.) 


A.  Saunders, 


BibliOgraphia :     The    Canadian    Railway    and    Marine    world 
(published  in  Toronto),  September  1913,  p.  421. 

The  Halifax  Board  or  Trade  Annual  Report,  1912,  p.  94. 
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PORT  OF  FORT  ARTHUR 

A  breakwater  of  rubble-mound  construction  is  now  being  built  at 
Bare  Point. 

The  breakwater  will  be  3,200  feet  in  length.  A  second  breakwater, 
of  timber  and  concrete,  is  being  extended  to  a  length  of  2,930  feet. 

The  approximate  cost  of   the  work  amount   to  $500,000,  borne 
entirely  by  the  Public  Works  Department,  Dominion  Government. 

(From  information  supplied  by  Mr.  F.  Y.  HARCOURT, 
District  Engineer  of  the  Department  of  Public  Works, 
Port-Arthur,  Ontario.) 


56 


PORT  OF  QUEBEC 

The  Princess  Louise  embankment   and   clocks,   situated    to   the 
north  of  the  town  of  Quebec,  along  the  south  bank  of  the  St  Charles 
river,  in  whose  bed  they  have  been  constructed,  include  an  outer- 
harbour  or  tidal  dock,  a  wet  dock  and  a  quay  along  the  riverside 
(see  Fig.  9). 


1   '    '   '    '    '    '    '    '   '    ■     '    ■    ■    |    |    i    '  -1   '    ■  M    I    I   | 


&^SS»H     f\  PLOT 
W£J     DOCK 


Th)E  PRtNCBSS  LOuiSE 
DOCK 

BflSSlNS    6T    DOCKS     DE    U^    Pl^lNCE&56    LOUlbG 
y^FEHBEEKeH    ONQ     DOCK5     Pf\l*H2ESSiNLOU»9E 


Fig.   9. 

To  increase  the  berthing  accommodation  of  the  docks  and  to 
increase  the  available  depth  of  water  at  the  berths,  the  authorities 
of  the  port  of  Quebec  decided,  in  1913,  to  increase,  by  means  of  a 
fresh  encroachment  on  the  St  Charles  river,  the  width  of  the 
bulkhead  wall  along  the  northern  boundary  of  the  Princess  Louise 
embankment  and  docks. 

A  new  quay  frontage  3,000  feet  long,  with  a  depth  of  40  feet 
of  water  at  low  tide,  will  be  constructed.  The  increase  of  quay 
surface  thus  obtained  on  the  northern  boundary  quay  will  amount 
to  20  acres. 
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A  fire  proof  concrete  grain  elevator  capable  of  holding  1,000,000 
bushels  is  also>  to  the  built. 

The  estimated  cost  of  the  works  at  present  under  construction, 
including  the  plant,  acounts  to  S  3,500,000. 

(From  information  sup -plied  by  Mr.  St  GEORGE 
Bo  SWELL,  Chief  Engineer  and  Superintendent .  Har- 
bour Commissioners  of  Quebec.) 
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PORT  OF  SAINT-JOHN 


In  St  John  Harbour  East  (New  Brunswick),  there  is  at  present 
under  construction  a  breakwater  4,750  feet  in  length.  This  encloses 
an  area  of  approximately  400  acres  which  will  be  dredged  to  a 
depth  of  32  feet  below  low  water,  whilst  at  the  same  time  the 
entrance  channel,  which  is  6,800  feet  in  length  and  500  feet  wide 
will  also  be  dredged  to  a  similar  depth. 

The  contract  for  this  work  was  awarded,  in  March  1912,  to 
Messrs  Norton  Griffith  and  Co.  Ltd,  contractors,  who  submitted 

v 


Fig.    10. 
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the  lowest  tender,  the  amount  being  $  11,500,000.  The  estimated 
cost  of  the  complete  work  is  $  24,000,000.  The  work  will  be  carried 
out  under  the  superin tendance  of  Mr.  G.  S.  Palmer,  Chief  Eng- 
ineer. 

The  complete  scheme  includes  the  reclamation  of  a  large  area 
on  the  western  side  of  the  East  harbour,  adjoining  the  Intercolonial 
Railway,  on  which  landing  stages,  docks  and  railway  termini  are 
to  be  built.  Twenty  two  berths  wil  be  provided  and  set  apart  for 
vessels  of  from  TOO  to  1,000  feet  in  length.  The  new  docks,  which 
will  extend  the  present  available  wharfage  by  a  length  of  two 
miles,  are  for  the  termini  of  the  Grand  Trunk  Pacific  Railway 
Company. 

A  dry  dock,  1,500  feet  in  length, — the  largest  in  the  world — is 
also  under  construction. 

In  the  western  portion  of  St  John's  Harbour,  there  is  at  present 
being  constructed  a  wharf  which  will  afford  three  additonal  deep 
water  berths.  New  wharves  are  to  be  built  each  year  until  there  are 
thirteen  or  more  new  berths  on  that  side  of  the  harbour.  A  consi- 
derable amount  of  dredging  has  been  done  during  1913;  the 
((  Beacon  »  bar  has  been  removed  as  also  the  lighthouse  there.  By 
the  construction  of  a  sea-wall,  an  area  of  about  40  acres  has  been 
reclaimed,  upon  which  the  Canadian  Pacific  Railway  has  con- 
structed a  million  bushel  grain  elevator. 

The  Government  has  let  a  contract  for  the  construction  of  grain 
conveyors  which,  by  connecting  the  present  elevators  with  two  addi- 
tional berths,  will  facilitate  the  loading  and  unloading  of  a  greater 
number  of  steamers. 

The  Government  appropriation  towards  the  costs  of  dredging, 
wharf  construction  and  terminal  facilities,  as  regards  the  western 
portion  of  port  Sit  John,  amounts  to  $  3,500,000.  The  Canadian 
Pacific  Railway  is  expending  $  1,500,000  on  dredging,  docks, 
wharehouses,  etc.  A  prominent  official  of  the  line  has  stated  that 
the  Company  will  continue  to  expend  $  1,000,000  annually  until 
all  the  facilities  are  up  to  their  traffic  requirements.  But  if  tht 
development  of  traffic  increases,  in  the  future,  as  rapidly  as  in  the 
past  ,this  will  ta&e  a  considerable  time. 

We  may  add  that  the  Government  recentlv  let  a  contract  for  the 
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construction  of  a  new  marine  depot  at  St  John's,  for  the  accomode 
tion  of  boats  engaged  in  the  lighthouse  and  buoy  service.  The 
estimated  cost  in  about  $  200,000. 

* 

In  the  course  of  1913,  many  improvements  have  been  carried  out 
in  the  aids  to  navigation  in  the  Bay  of  Fundy.     A   good   deal   of 
important  work  is  now  in  progress. 

Among  the  latest  improvements  decided  upon  we  may  mention 
the  installation  of  a  flash  light  on  Brier  Island,  a  new  fog  alarm 
diaphone  at  Machias  Seal  island,  a  new  lighthouse  at  Chamcook 
on  the  New  Brunswick  coast  and  at  Leonardsville  on  Deer  Island. 
A  fog  bell  has  been  placed  in  Deer  Island  Passage  and  also  in 
Letite  Passage  where  the  Department  is  now  installing  a  gas  buoy. 

At  the  end  of  the  Bay  of  Fundy,  beyond  St  John's  a  new  light- 
house has  been  erected  at  Salmon  River  and  a  bell  buoy  has  been 
placed  at  the  entrance  of  Black  River.  A  contract  has  been  let  for 
the  erection  of  a  lighthouse   at  Martin's  Head,   and  a  bell  buoy 
placed  at  Cape  Enrage  reefs. 

Lastly,  three  lighthouses  have  been  erected  this  year  on  the 
St  John  and  Kennebacasis  Rivers. 

The  works  in  connection  with  the  lighting  and  buoying  of  the 
Bay  of  Fundy  have  been  carried  out  under  the  direction  of  Mr.  J. 
D.  Hazen,  Minister  of  Marine  and  Fisheries,  Ottawa. 

(From  information  supplied  by  «   The  St  John  Board 
of  Trade  »). 
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INLAND    NAVIGATION 
Inland  ports 

Fort  of  Corumba 5 

Planning    of    the    harbour,    construction    of    a    quay  wall,   of   a 
ram-p,  etc. 


Port  of  Manaos 7 

Construction  of  five  floating  landing  stages  for  the  use   of   sea- 
going ships. 

BRAZIL 

OCEAN   NAVIGATION 
Seaports 

Port   of   Bahia 13 

Construction  of  a  harbour  with  depths  of  from  8  to  10  metres 
(26  feel  2  inches  to  32  feet  0  inches)  including  two  breakwaters 
and  four  wharves ;  dredging  and  enibanking;  construction  of  a 
building  for  the  use  of  the  Post  office. 

Port  of  Fortakza 17 

Construction  of  a  breakwater,  of  two  jetties  and  a  wharf; 
dredgings;  equipment  of  the  fort. 

Port  of  Jaragua ....       19 

Construction  of  a  breakwater,  of  a  jetty,  of  an  embankment  and 
an  esplanade ;  dredging  and  equipment  of  the  port. 
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Port  of   Para 21 

Works  relating  to  the  infrastructure  and,  superstructure ;  quay 
walls,  basins,  floating  docks,  wharehouses,  sheds,  electric 
cranes,  boulevard,  workyards. 

Port  of  Paranagua 25 

Construction  of  a  landing  wharf,  of  an  embankmeiit,  of  quay 
walls  and  wharehouses. 

Port    of    Recife 27 

Construction  of  sea-walls,  of  a  break%vater,  of  a  mole,  of  two  dykes 
and  an  iron  bridge;  dredgings  and  embankments ;  various 
structures. 

Port  of    Rio  de   Janeiro 30 

Construction  of  wharves,  of  a  breakwater,  of  a  small  fishery  basin, 
of  wharehouses,  etc.;  dredging  and  embanking;  installation  of 
electric  cranes,  construction  of  avenues,  etc. 

Port   of    Rio   Grande  do   Sul 37 

Creation  of  a  -permanent  navigable  channel  through  the  sand- 
banks. Construction  of  jetties;  dredgings.  Construction  of 
wharves  and  railway  sidings.  Planning  of  the  embankment  flat- 
forms.  Construction  of  wharehouses  and  a  central  electrical 
works,  etc. 

Port   oif    Santos 44 

Improvement  works;  construction  of  wharves,  of  basins  and  ave- 
nues. Equipmeyit  of  the  port.  Construction  of  wharehouses  and 
an  electrical  works.  Dredging. 

Port    of    Victoria      . 47 

Improvement  works;  opening  of  navigable  channels;  construction 
of  longitudinal  dykes  and  wharves  and  railway  sidings; 
dredgi)ig.  Construction  of  a  bridge  and-  wharehouses.  Equip- 
ment of  the  port. 

CANADA 

OCEAN   NAVIGATION 
Seaports 


Port  of  Halifax 

Extension  of  present  harbour  facilities;  scheme  for  the  waterfront 
and  development  of  terminal  facilities  of  the  railways.  Construc- 
tion of  piers ;  of  emigration  buildings,  of  goods  sheds  and  a  grain 
elevator. 
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Port   of    Port-Arthur 55. 

Construction  of  breakwater. 

Port  of   Quebec .       5fr 

Construction  of  a  new  quay  and  scheme  for  laying  out  the  new 
quay  surface.  Construction  of  a  grain  elevator. 

Port  of   St-John 5& 

Construction  of  a  breakwater;  dredgings.  Construction  of  a  dry 
dock,  of  landing  -piers,  of  docks,  of  railway  termini  and  gram 
conveyors.  Aids  to  navigation. 
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I.  INLAND  NAVIGATION 


A.  FREE-RUNNING  AND  CANALIZED  RIVERS 


A.  FREE-RUNNING  AND  CANALISED 

RIVERS 


THE  RIVER  LOIRE  (1) 

In  accordance  with  the  studies  and  experimental  work  carried 
out  since  1896,  for  the  improvement  of  the  navigability  of  the 
Loire,  a  decree  of  the  10th  August,  1904,  stated  that  the  execution 
of  certain  works  over  an  experimental  section  of  14  kilometres  (8.7 
miles)  in  length;  between  the  Maine  and  Charolles,  in  accordance 
with  similar  works  that  have  been  carried  out  on  the  Rhone,  was  of 
public  importance.  As  a  matter  of  fact,  the  experiments  were 
continued,  in  view  of  the  configuration  of  the  site,  for  a  further 
length  of  10  kilometres  (6.2  miles)  to  Montjean. 

They  will  eventually  be  carried  down  further. 

The  object  of  the  work  was  to  obtain  a  depth  of  1.50  metres 
(4  ft.  11  inches)  below  mean  low  water  mark.  The  cost  is  calculated 
to  be  1,600,000  francs  {£  64,000).  Half  of  this  expenditure  will 
be  borne  by  the  communities  interested  ;  namely,  the  general  council 
of  the  Departement  o^  the  Lower  Loire,  the  towns  of  Angers, 
Nantes,  etc. 

The  results  obtained,  although  of  interest  from  a  technical  point 
of  view,  have  not  brought  about  any  increase  of  traffic;  the  down- 
stream limit  of  the  improved  section  being  62  kilometres  (38.5 
miles)  from  Nantes,  and  the  minimum  draft  on  this  reach  being 
liable  to  fall  to  0.30  metres  (11  inches)  at  low  water. 

(From  information  supplied  by  M.  KAUFFMANN, 
lngenieur  en  chef  des  Fonts  et  Chaussees,  2,  Place  de 
VEdit  de  N antes ,  Nantes,  Loire  inferieure.) 


\\)  See  "The  maritime  portion  of  the  Loire". 
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References:  KAUFFMANN  (A.)-  —  L'amenagement  de  la  Loire 
d' Angers  a  Nantes.  (National  Congress  of  inland  navigation,  4  th 
meeting,  at  Nantes,  1913,  octavo  pamphlet  of  32  pages,  with.  9 
plates). 

KAUFFMANN  (A.).  —  Improvement  of  rivers  by  regulation  and 
dredging,  and  if  needs  be,  by  reservoirs.  Determination  of  the  case 
in  which  it  is  preferable  to  resort  to  such  works  rather  than  to 
canalisation  or  the  construction  of  a  lateral  canal.  Pamphlet  of  12 
pages  and  2  plates.  (Xllth  International  Navigation  Congress-, 
Philadelphia,  1912.) 


THE  RIVER  MARNE 

A  barrage  with  locks,  of  the  roller-bearing  sluice  type  and  66 
meters  (72.2  yards)  in  width,  is  in  course  of  construction  at  St. 
Maurice-Af  fort  i(Seine),  on  the  Marne.  The  object  of  this  undertak- 
ing is  to  make  that  portion  of  the  Marne  between  the  Paris 
reach  and  the  weir  of  Creteil  accessible  to  vessels  of  a  draft  of 
2.20  metres  (7  feet  3  inches). 

The  basin  of  the  lock  is  of  12  metres  (13.12  yards)  width,  125 
metres  (136.7  yards)  available  length,  and  4.20  metres  (13  feet 
8  inches)  minimum  depth. 

This  exceptional  depth  allows  vessels  of  a  draft  of  4  metres 
(13  Ifeet)  to  obtain  access  to  the  Paris  reach. 

The  cost  of  the  work  which  is  estimated  at  1,199,962.98  francs 
(about  £  47,999)  inclusive  of  a  guarantee  estimated  at  280,616.89 
francs  (about  £  11,224)  will  be  contributed  as  follows: 

500,000  francs  (£  20,000)  in  one  lump  sum  by  the  Department 
of  the  Seine,  the  remainder  by  the  State. 

As  it  is  not  intended  to  levy  any  tax  on  users  of  the  lock  no 
profits  are  taken  into  account. 

As  regards  the  increase  of  traffic  caused  by  the  above  works, 
this  will  entirely  depend  on  the  improvement  of  the  course  of  the 
Marne  above  the  new  weir.  It  is  therefore  impossible  to  assess  it  at 
present. 

(From  information  supplied  by  M.  DROGUE, 
Ingenieur  en  chef  des  Fonts  et  Chaussees,  Pavilion  de 
la  Navigation,  Port  de  la  Bourdonnais,  Paris.) 
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THE  RIVER  SAONE 

By  decree  of  the  1st  February,  1913,  it  was  stated  that  the 
construction  on  the  Saone,  at  Lyons  (Depart,  of  the  Rhone)  of 
a  port  to  be  linked  up  by  means  of  a  railway  with  the  railway 
station  of  Lyon-Perrache,  n°  2,  and  called  "Port  Rambaud",  was 
of  public  utility. 


Port   'Rambaud,,  sur  la  Saone 

.s oaone         rivierh 


lir.int  d'Quu  norms/ 
5 oo " 


Jar/  pry  eh 


Cours  Rambaud 


-zzz  G^rc  de  Lyon  ( R-rrac/ieZji 


Port  Rambaud,  sur  la  Saone 
Tirant  d'eau  normal  2.20  m. 
Port  projete 
Cours  Rambaud 
Gare  de  Lyon  (Perrache  2) 


Fig.  1. 

Port  Rambaud,  on  the  Saone. 

normal  draft  of  water  2.20  m.    (87  inches) 

proposed  port. 

public  square  "  Rambaud". 
Lyons  Station  (Perrache,  n°  2). 


The  object  of  the  scheme  is  to  remedy  the  almost  absolute  want 
of  a  means  of  connection  between  the  waterways  and  railways  in 
the  Lyons  district. 

The  works  include  a  quay  on  the  banks  of  the  Saone,  of  500 
metres  (546.8  yards)  in  length,  which  will  be  eventually  increased 
to  a  length  of  1200  metres  (1312.3  yards),  and  will  be  constructed 
at  a  level  of  4.46  metres  (14  feet  6  inches)  above  the  water  level 
of  the  Mulatiere  reach,  that  is  to  say  at  0.36  metres  (about  13  inches) 
above  the  highest  flood  level.  (Fig.  1.) 
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In  rear  of  this  quay  a  platform  of  45  metres  i(49.2  yards,  m 
width  will  carry  the  sidings  and  wharehouses,  etc. 

The  goods  lines  will  be  connected  with  the  station  of  Lyons 
Perrache,  n°  2,  which  is  only  separated  from  the  above  mentioned 
platform  by  the  roadway  of  the  Cours  Rambaud. 

The  port,  which  is  close  to  the  junction  of  the  rivers  Rhone  and 
Saone  will  receive  the  goods  coming  from  or  proceeding  to  these 
two  waterways. 

The  cost  of  the  construction  work  is  estimated  at  1,080.000  francs 
(£  43,200);  of  which  the  town  of  Lyons  contributes  432,000  francs 
{£  17,280),  the  balance  being  paid  by  the  State. 

The  junctions  with  the  main  line  and  the  equipment  of  the  port 
will  be  the  object  of  a  concession,  of  which  the  terms  are  not  yet 
definitely  drawn  up. 

There  will  be  no  harbour  dues  properly  speaking;  and  the  only 
receipts  will  be  from  the  administration  of  the  concession  of  the 
Chamber  of  Commerce. 

It  is  estimated  that  the  traffic  of  the  port  will  auickly  reach 
100,000  tons  and  may  in  the  future  reach  double  tnat  amount. 

(From  information  supplied  by  M.  ARMAND, 
Ingenieur  en  chef  des  Fonts  et  Chaussees,  9,  rue  Grolee, 
a  Lyon,  Rhone.) 
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THE  RIVER  SEINE 

The  construction  of  the  lock  of  Evry-Petit  Bourg,  on  the  Seme, 
4  kilometres  (2.5  miles)  below  Corbeil  (Depart,  of  Seine  et  Oise  , 
which  was  begun  at  the  close  of  the  year  1909,  and  was  interrupted 
and  delayed  by  the  death  of  the  contractor  and  the  floods  of  1910, 
was  finally  completed  in  1913. 

The  new  lock  of  Evry  has  a  lock-basin  of  16  metres  (17.5  yards) 
width,  180  metres  (196.8  yards)  available  length,  and  3.20  metres 
(10  feet  5  inches)  minimum  depth. 

It  is  designed  to  double  the  available  capacity  of  the  present 
Evry  lock,  and  allows  of  an  annual  outfall  of  6  million  tons. 

The  whole  of  the  equipment  and  working  parts  of  the  lock,  lock 
gates,  sluices,  signals,  and  capstans,  will  be  electrically  controlled 
and  will  be  in  operation  m  1914. 

As  regards  the  work  itself,  it  is  noteworthy  that  the  lock  walls 
of  the  new  lock,  which  were  to  be  constructed  alongside  the  old 
one,  had  to  be  built  in  the  open,  under  the  shelter  of  a  coffer-dam 
which  was  to  be  constructed  in  a  dredged  excavation,  between  the 
two  works  after  a  cement  apron  had  been  laid  at  the  bottom,  but 
owing  to  the  nature  of  the  sub-soil  met  with  (sand),  it  was  found 
impossible  to  sink  the  sheeting-piles  of  the  coffer-dam  to  a  greater 
depth  than  3.50  metres  (11  feet  4  inches).  The  coffer-dam  there- 
fore had  to  be  modified  by  the  use  of  moveable  panels  attached 
to  couplings. 

Other  points  worthy  of  notice  are  the  method  by  which  the 
foundation  was  laid  over  a  distance  of  250  metres  (273.4  yards) 
for  the  canal  [2.50  metres  (8  feet  2  inches)  in  width]  bringing  the 
water  to  the  electrical  power  house,  in  the  interior  and  on  the  clay- 
filling  of  tne  coffer-dam  after  it  had  been  well  rammed;  in  this 
clay,  oak  piles  4  to  6  inches  in  diameter  and  from  1.50  metres  to 
2  metres  (4  feet  10  inches  to  6  feet  6  inches)  in  length  being  used ; 
also  the  construction  on  these  piles  of  an  apron  of  ferro-concrete 
of  0.20  metres  (8  inches)  in  thickness  and  the  fastening  of  the 
uprights  to  the  stakes  and  sheeting  piles  by  means  of  boat  nail?. 

The  results  obtained  are  economical  and  satisfactory. 
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Trie  estimated  expenditure  (1)  which  will  be  entirely  borne  by 
the  State,  is  as  follows 

Cost  of  construction  .     .     1,520,517.34   francs   (abt.   £  60,820) 
Guarantee 277,035.50  francs  (abt.   £  11,081) 


total     1,797,552.84   francs  (abt.  £  71.901) 

The  above  figures  correspond  with  the  contract  price. 

The  woirks  have  been  carried  out  under  the  supervision  of  Mr. 
Drogue,  Ingenieur  en  chef  des  Fonts  et  Ghaussees  and  of 
Mr.  Meyer,  Ingenieur  ordinaire. 

(From  information  supplied  by  Mr.  DROGUE,  In- 
genieur  en  chef  des  Fonts  et  Chaassees,  Pavilion  de  la 
Navigation,  Fort  la  Bourdonnais,  a  Paris.) 


(1)  The  expenditure  has  not  yet  been  completely  settled  and  amounts 
up  to  the  present  to  a  sum  of  ...     .     1,611,818.81  francs   (abt  £  64,472) 

Cost   of   construction 1,388,527.02  francs   (abt  £  55,541) 

Initial  expenditure 223,291.79  francs   (abt  £     8,931) 
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NAVIGABLE  WATERWAYS  OF  THE  DEPARTMENTS  OF  THE 
NORD  AND  THE  PAS  DE  CALAIS 

The  following-  is  a  list  of  the  works  of  improvement  actually 
in  course  of  construction. 

1°  The  river  Scheldt.  —  Realignment  and  alteration  of  the 
waterway  of  the  Lower  Scheldt  (between  Odomez  and  the  Belgian 
frontier),  so  as  to  facilitate  the  circulation  of  barges,  and  to  lessen 
the  number  of  floods  as  well  as  their  duration. 

An  expenditure  of  155,000  francs  {£  6,200)  has  been  foreseen 
as  the  cost  of  the  preliminary  realignment  at  Odomez.  ine 
Department  of  the  Nord  will  contribute  a  sum  of  40,000  francs 
{£  1,600)  towards  the  whole  expenditure. 

2°  The  Sensee  canal.  —  Straightening  of  the  old  lock  of  Estrees. 
This  scheme  is  for  the  purpose  of  replacing  two  curves  of  small 
radius  by  one  curve  of  large  radius,  which  would  facilitate  the  cir- 
culation of  barges  and  allow  of  the  complete  removal  of  an  old  lock. 

The  cost  of  the  scheme  is  estimated  at  386,000  francs;  and  the 
work  will  be  carried  out  at  the  expense  of  the  State. 

3°  Bye-pass  of  tne  river  Scarfe  around  Douai.  —  Scheme  for  the 
construction,  on  a  position  away  from  the  regular  channel,  of  a 
mooring  depot  for  empty  barges  awaiting  cargo.  Cost  of  the 
scheme:  230,000  francs  {£  9,200).  Ine  expenditure  incurred  m 
1913,  amounted  to  3,289.62  francs  (abt.  £  132).  The  Ministry  of 
Agriculture  has  made  a  provisional  grant  of  10,000  francs  {£  400), 
the  Department  of  the  Nord,  one  of  9,000  francs  {£  360),  and  the 
town  of  Douai  one  of  2,000  francs  (£  80). 

4°  The  Deule  canal.  —  General  improvement  work;  deepening, 
widening,  removal  of  the  narrow  portions,  replacing  of  all  swing- 
bridges  by  permanent  bridges.  The  whole  of  this  work  will  be 
carried  out  at  the  expense  of  the  State.  The  expenditure  in  1913 
amounted  to  321,997.54  francs  (abt.  £  12,880). 

5°  The  Lens  canal.  —  Improvements  and  formation  of  a  new 
outlet  into  the  River  Deule,  beyond  the  present  concession.     Cost 
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of  the  scheme  1,200,000  francs  {£  48,000).  Estimated  expen- 
diture for  1913  :  350,000  francs  (£  14,000).  The  Mines  of  Lievin 
Company  have  subscribed  1,200,000  francs  (£  48,000)  towards 
the  scheme. 

6°  The  Aire  canal.  —  General  improvement  work,  such  as  has 
been  mentioned  above  in  connection  with  the  Deule  canal.  Estima- 
ted expenditure  for  1913  ;  250,000  francs  ('£  10,000);  estimated 
cost  of  work  remaining  to  be  carried  out;  2,913,282.93  francs 
(abt.  £  116,531). 

7°  The  Basse-Colme  canal.  —  Construction  of  junction  stations 
and  improvement  of  the  pass  at  the  Bergues  crossing.  Estimated 
expenditure;  81,000  francs  (£  3,240);  expenditure  still  remaining 
for  1913:  50,000  francs  {£  2,000). 

* 

A  certain  number  of  works  were  completed  in  1913. 

1°  The  river  Scheldt  (1910)  (1).  —  A  public  port  and  a  new- 
channel  to  replace  that  which  formerly  existed  in  the  moat  of  the 
citadel  have  been  constructed. 

Total  expenditure 215,000  francs  {£  8,600) 

Subvention  from  the  town  of  Valen- 
ciennes   17,500  francs  (£      700) 

Expenditure  borne  by  the  State  .      .  197,500   francs  (£  7,900) 

2°  The  Sensee  canal  (1902)  (1).  —  The  watershed  reach  of  the 
canal  has  been  abolished  by  lowering  the  water-level  by  1.15  metres 
(45  inches)  and  a  double  lock  has  been  constructed. 

Total  authorised  expenditure     3,834,164.36  fr.    (abt:  £153,362) 

Subventions  of  the  Depart- 
ments of  the  Nord  and  the 

Pas  de  Calais     ....  58,629.00  fr.    (abt:£      2,345) 

Expenditure  borne  by  the  State     3,775,536.36  fr.  (abt:  £  151,021) 


(1)   Date  on  which  the  work  was  commenced. 
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The  original  scheme  has  been  somewhat  modified;  it  has  been 
decided  to  construct  a  laying-up  basin  capable  of  holding  300 
instead  of  100  barges ;  the  junction  with  the  Nord  canal  has  been 
improved;  and  a  laying-up  basin  for  42  barges  has  been  constructed 
at  Arleux. 

3°  Bye-pass  of  the  river  Scarpe  around  Douai  (1908)  (1).  — 
Alteration  of  the  junction  of  this  waterway  and  the  Deule  canal 
with  a  view  to  the  formation  of  a  port,  and  to  facilitate  the  barge- 
traffic. 

Total  expenditure 187,684.08  fr.   (abt:£  7507) 

Subvention  from  the  Asturienne  Cy       94,000.00  fr.    (abt:^3760) 
Expenditure  borne  by  the  State     .       93,684.08  fr.   (abt:^3747) 

4°  The  river  Deule  canal  (1907)  (1).  —  Increase  of  the  depth  of 
the  channel  between  the  river  Scarpe  and  the  Aire  canal  to  2.50  m. 
(8  ft:  4  in:);  widening  of  the  waterway  between  Auby  and  Cour- 
celles  to>  three  barges  widths;  replacement  of  structures  and  of 
swing-bridges  by  permanent  bridges;  formation  of  ports.  Purchase 
(not  include  in  the  original  scheme)  of  ground  sufficient  to  allow 
in  the  future  of  the  canal  being  widened  along  its  entire  length  to 
admit  of  three  barges  abreast. 

Estimate  for  the  preliminary  scheme     2,338,600.00   fr.   (£93,544) 
Subventions    from    the   Departments 

of  the  Nord  and  the  Pas- de-Calais 

and  from  the  Lens  Mines  Compy.,       226,340.00   fr.   (£  9,053) 

5°  The  river  Aire  canal  (1907)  (1).  —  Dredgings,  widening  of  the 
canal,  construction  of  a  double  lock  at  Cuinchy;  construction  of 
quay  walls  and  aqueducts. 

Estimated  cost  of  the  preliminary  scheme,  to  be  entirely  borne 
by  the  State 4,500,000.00  fr.    (£340,000) 

(From  information  supplied  by  M.  NAUDE,  ingenieur 
en  chef  du  service  special  des  voies  navi  gables  du  Nord 
et  du  Pas-de-Calais,  153,  Boulevard  de  la  Liberie,  Lille, 
Nord,  France.) 


(1)   Date  on  which  the  work  was  commenced. 
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THE  BURGUNDY  CANAL 

The  method  of  rendering  a  canal-bed  watertight,  without  any 
stoppage  of  the  traffic,  by  means  of  aprons  or  vertical  walls  of 
concrete,  sunk  into  the  banks  at  points  where  leakage  has  been  noted, 
which  method  was  most  carefully  explained  in  1910  by  M.  Galliot, 
general  inspector  of  t'he  Ponts  et  Chaussees  (see  below  :  Refe- 
rences), has  been  made  use  of,  with  all  the  latest  improvements, 
on  several  sections  of  the  Burgundy  canal. 

The  cross-section  represented  by  figure  2,  shows  both  the  position 
and  the  principal   dimensionsof  the  concrete  apron,  which  are  as 
follows;  width  at  the  top  0.18  metres  (T  inches),  at  the  base  0.12 


Canal  de  Bourooane 
Ltanchement  par  ndeaux  debeton  verl/caux 


Vlan  d'eau  e  2T00 


-■*- > 


**5E 


V5§5^ 


Fig.  2. 

Canal  de  Bourgogne  =   Burgundy  canal 

Etanchement  par  rideaux  de  beton  =    Prevention  of  leakage  by  means  of 

verticaux  vertical  cement  aprons. 

Plan  d'eau  a  2.00  metres  =    Datum  line  with  2  metres  of  water. 

metres  (4.T  inches),  height  2  metres  (6  feet  6.3  inahes),  the  highest 
portion  being  about  0.15  metres  (5.9  inches)  above  the  normal  water 
level. 

Between  1909  and  1913  a  sum  of  150,000   francs  (£6000)  has 
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been  expended  on  these  works  for  the  prevention  of  leakage,  which 
were  carried  out  by  contract  by  tender.  A  general  scheme  with 
regard  to  the  works  still  required  is  being  got  ready. 

The  whole  of  the  expenditure  is  being  borne  by  the  State  without 
any  demands  being  made  on  the  surrounding  districts. 


* 
#    * 


The  construction  of  a  feed-water  trench,  of  a  total  length  of 
about  3,041  metres  (3325. T  yards),  to  link  up  the  watershed  reach 
with  the  reservoir  of  Panthier,  was  commenced  at  the  end  of  June 
1910  and  completed  in  1913. 

The  object  in  view,  and  which  has  now  been  obtained,  was  to 
collect  in  the  reservoir  at  Panthier,  which  up  to  now  it  has  been 
found  impossible  to  fill  by  normal  means,  the  surplus  rainwater 
which  collected  in  the  watershed  reach  and  which,  averaging 
annually  some  5,000,000  cubic  metres  (6,540,100  cubic  yards)  had 
up  to  now  been  lost  from  the  point  of  view  of  the  summer  water- 
supply. 

The  trench  includes: 
1°  For  the  purpose  of  water-catch- 
ments in  the  Esocmmes  basin 
and  for  the  purpose  of  bringing 
the  supply  to  the  Panthier  reser- 
voir, a  ferro-concrete  conduit  of 

the  length  of 473  metres  {  516.3  yards) 

2°  A  junction  pit  and  an  unenclo- 
sed   masonry     trench    leading 

therefrom  of  the  length  of  .  565  metres  (  617.8  yards) 
3°  An  underground  conduit  1448 
metres  in  length ,  preceeded  and 
followed  by  masonry  trenches 
151  metres  in  length  upstream 
and  64  metres  in  length  downr- 

stream,  making  a  total  of  about     1663  metres  (1818.7  yards) 
4°  An  open  trench  downstream  of 

a     length     of 340  metres  (   371.8  yards) 

including  the  works  at  the  entrance 

to  the  reservoir  

3041  metres   (3.325.7  yards) 
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The  flow  which  can  be  ensured  by  the  various  sections  of  the 
trench  has  been  fixed  at  240,000  cubic  metres  per  day. 

The  gradient  is  of  0.0003  in  the  open  portions  of  the  trench  and 
of  0.001225  in  the  underground  conduit  and  the  upstream  trench. 

The  dimensions  of  the  various,  portions  have  been  calculated 
from  these  data. 

The  catchment  works,  which  are  alongside  the  upper  gates  of 
lock  n°  1.  on  the  Saone  slope,  consist  of  a  chamber  into  which  the 
waters  penetrate  through  two  cast  iron  orifices  1.1  metres  (43.3 
inches)  in  diameter. A  bottom  sluice,  also  allows  the  waters  from  the 
watershed  reach  to  enter  the  chamber,  in  order  that  when  this  reach 
is  emptied  for  clearing  purposes,  its  waters,  may  be  run  into  the 
Panthier  reservoir.  From  this  chamber  the  waters  flow  into  the 
conduit. 

This  conduit  had  been  originally  designed  to  (be  circular  in 
shape,  with,  a  diameter  of  1.40  metres  (4  feet  7  inches),  and  to  be 
constructed  of  ferro-concrete  of  a  total  thickness  of  0.09  metres 
(3.54  iinches),  including  an  interior  coat  of  0.01  metres  (0,394 
inches);  in  order  however  to  facilitate  its  construction  a  rectangle 
1.40  metres  (4  feet  7  inches)  in  width  and  0.70  metres  (2  feet 
3.5  inches)  in  depth  was  substituted  for  the  lower  semi-circle,  and 
rests  on  a  bed  of  concrete  0.10  metres  (4  inches)  in  thickness. 

The  pit  joining  the  conduit  to  the  trench  is  of  masonry  and  of 
3  metres  (9  feet  10.4  inches)  interior  diameter. 

The  cemented  open  trench  is  of  1.30  metres  (43.1  inches)  in  width 
at  the  bottom,  the  sides  being  sloped  3/2,  and  is  of  a  total  depth 
of  1.45  metres  (49.4  inches).  It  has  along  one  side  (that  towards 
the  valley)  a  platform  3  metres  (9  feet  10  inches)  in  width  which 
serves  as  a  roadway ;  on  the  opposite  side  there  is  a  footpath  1  metre 
(3  feet  3.3  inches)  in  width  with  a  ditch  beyond.  The  bottom  of 
the  trench  and  the  slopes  are  covered  with  a  layer  of  hydraulic 
lime  0.12  metres  (4.7  inches)  in  thickness,  up  to  a  height  of  1.25 
metres  (4  feet  1.1  inches),  measured  from  the  bottom. 

In  the  trenches  above  and  below  the  underground  passage,  the 
masonry  sill  which  is  of  varying  length  (1.53  metres  [5  feet]  up- 
stream, 2.68  metres  [8  feet  9.3  inches]  downstream)  is  shut  in  by 
walls  of  1.60  to  1.75  metres  (5  feet  3  inches  to  5  feet  9  inches)  in 
height,  with  an  outer  batter  of  1/10  and  of  0.50  metres  (19.7  inches) 
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thickness  at  the  crown ;  concreted  shoulders  0.40  metres  (15.7  inches, 
apart  at  the  top  receive  the  waters  from  the  embankment  and  "'eave 
here  and  there  along  the  top  of  the  walls  platforms  1.50  metres 
(-1  feet  11  inches)  in  width. 

As  regards  the  portion  in  the  open  ground,  the  trench  is  2.50  met. 
(8  feet  2  inches)  in  width  at  the  bottom,  and  7.75  metres  (25  feet 
2.3  inches)  in  width  at  the  top,  with,  a  depth  of  1.75  metres  (5  feet 
9  inches).  The  banks  have  a  batter  of  3/2. 

With  regard  to  the  underground  portion,  four  sections  have  been 
obtained,  varying  with  the  subsoil  met  with. 

Vaulted  -portion.  —  Section  1:  an  interior  trapezoidal  section  of 
1.15  metres  (3  feet  9.2  inches)  in  height,  1.47  metres  (4  feet  10 
inches)  in  width  at  the  base,  1.70  metres  (5  feet  7  inches)  at  the 
spring;  crowned  by  a  semi-circular  arch  of  0.85  metres  (2  feet  9.4 
inches)  radius;  concrete  bed  of  0.30  metres  (11.8  inches)  in 
thickness;  thickness  of  the  sidewalls  0.40  metres  (15.7  inches)  at 
the  base,  0.70  metres  (28  inches)  at  the  spring.  This  section  was 
the  one  originally  decided  upon  for  the  whole  of  the  underground 
channel. 

~N on-vaulted  portions.  —  Section  2  as  above  described  but  without 
the  vaulted  roof  and  with  spaces  between  the  joists  resting  on  the 
side  walls. 

Section  3  •:  similar  to  Section  2,  but  with  a  concrete  bed  0.20 
metres  (7.8  inches)  in  thickness. 

Section  4  :  without  any  revetment  other  than  the  0.20  metres 
(7.8  inches)  bed  of  concrete. 

The  works,  which  were  carried  out  under  the  superintendance  of 
M.  Galliot,  engineer  in  chief  at  Dijon,  and  now  inspector-general 
in  Paris,  were  at  certain  points  hung  up  by  unexpected  difficulties. 
Thus  in  the  under  ground  workings  the  hardness  of  the  rock  met 
with  caused  considerable  delay  and  it  was  found  necessary  to  sink 
boreholes  along  the  track.  It  is  also  noteworthy  that  at  times 
emanations  of  gas  greatly  hindered  the  workmen. 

The  cost,  which  was  entirely  borne  by  the  State,  amounted 
to  650,000  francs  (£  26,000),  of  which  604,037.22  francs  (abt: 
£24, 161)  was  the  absolute  cost  of  construction  and  45,962.78  francs 
(abt:  £1840)  the  amount  of  the  initial  expenditure.     After  verifica- 
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tion,  this  expenditure  was  set  down  as  follows;  construction  (less 
23%  discount)  454,029.08  francs  (abt:  £18,161);  initial  expen- 
diture: 60,351.84  francs  (abt:  £2,414),  making  a  total  of  514,380.92 
francs  (£20,575). 

Certain  alterations  were  made  as  regards  the  cost  charges,  on 
the  claim  of  the  contractor,  owing  to  the  difficulties  met  with  in 
boring  the  underground  portions.  These  difficulties,  as  has  been 
shown  above,  were  not  of  an  exceptional  nature. 

The  charge  allowed  for  clearing  away  the  hewn  materials  from 
the  underground  workings  was  also'  altered  from  22  francs  (abt: 
17  sh.  8  d.)  as  originally  estimated,  to<  52  francs  (abt:  £"2  1  sh. 
8  d.)  (1),  also  the  type  of  surfacing  (Section  above  mentioned) 
in  order  to  keep  within  the  amount  of  the  estimate  :  650,000  francs 
(£26,000). 

The  above  mentioned  works  will  have  no  influence  upon  the 
receipts,  nor  probably  upon  the  traffic;  but  the  improvement  in 
navigation  resulting  therefrom,  and  the  diminution  of  enforced 
stoppages  in  years  of  drought,  may  possibly  tend  eventually  to  an 
increase  in  the  amount  of  traffic. 

(From  information  sufficed  by  Mr.   EUG.   MAYER, 
ingenieur  en  chef  des  Fonts  et  Chaussees>  a  Dijon.) 


Bibliographic :  Galliot.  —  Etanchment  des  canaux  par  ri- 
deaux  de  beton  dans  les  digues.  Annates  des  Fonts  et  C/iaussees, 
1910,  V.  pp.  112-123,  8  plates, 


(1)    Price   subject  to  a  discount  of  23%  ;   the  net  price  therefore  being 
approximately  40  francs  (£1.  12  sh.  0  d.). 
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CANAL  FROM  THE  MARNE  TO  THE  RHINE 
Repair  of  the  masonry  work  of  the  tunnel  of  Mauvages. 

The  tunnel  of  Mauvages  (3,3-33,5  yards),  constructed  between 
1841  and  1846,  through  the  watershed  of  the  basins  of  the  Marne 
and  the  Meuse,  passes  through  the  firm  blue  marl  of  the  Kimmer- 
i<ige  strata.  Owing  to  its  excessive  hardness  at  the  time  of  the 
piercing  of  the  tunnel,  this  marl  was  only  covered  over,  as  regards 
the  main  uprights  and  the  roof,  with  a  plain  masonry  facing  of 
0.30  metres  (11.9  inches)  in  thickness,  and.  there  was  no  masonry 
lining  to  the  canal.  Owing  to  the  effects  of  water  and  atmosphere, 
this  marl  began  to  break  up ;  it  was  found  that  disturbances,  due  to 
the  thrust  caused  by  the  distention  of  the  marl  with  water,  took 
place  both  on  the  tow-path  and  in  the  side -walls  immediately  on 
the  water  being  let  in  to  the  canal.  It  was  therefore  found  neces- 
sary, since  1860,  to  carry  ont  a  continuous  strengthning  of  the 
roof  and  side-walls  wherever  they  showed  signs  of  falling  into 
decay. 

A  serious  collapse  of  the  roof,  which  occurred  in  1907,  over  a 
distance  of  200  metres  (218.6  yards),  was  immediately  repaired. 
It  was  then  found  that  there  was  imminent  danger  of  the  total 
collapse  of  the  masonry  throughout  the  tunnel,  and  in  view  of  this 
discovery,  the  authorities  decided  on  the  necessity  for  an  immediate 
repair  of  the  whole  of  the  said  masonry. 

A  programme  and  specifications  were  drawn  up  under  the 
approval  of  the  Ministry  of  Public  Works  and  ultimately  Messrs 
Fougerolle  Bros:  (103  Rue  St.  Lazare,  Paris)  were  awarded  the 
contract. 

According  to  the  scheme,  the  work  must  be  carried  out  without 
necessitating  any  stoppage  of  traffic  on  the  canal.  The  new  roof, 
which  is  in  the  form  of  a  semicircle  of  T.90  metres  (25  feet  10.5 
inches)  across,  and  the  side-walls  of  4.10  metres  (13  feet  5.2 
inches)  in  height,  will  be  of  0.80  metres  (2  feet  7.4  inchest  in 
thikness;  the  invert  in  the  shape  of  the  arc  of  a  circle  with  a 
deflection  of  0.50  metres  (1  foot  7.6  inches)  will  consist  of  buttress- 
es 4  metres  (13  feet  1.2  inches)  in  width,    and  0.60   metres  (23. S 


—  23  — 

inches)  m  depth  connected  together  by  an  apron  of  0.25  metres 
(10  inches)  in  thickness. 

The  point  of  greatest  interest  in  the  work  is  as  regards  the  pa- 
tented process  of  Messrs  Fougerolles  which  is  termed  a  "Method 
for  carrying  out,  without  the  necessity  of  stoppages,  sub-aqueous 
repairs  on  canals"  and  which  might  be  termed  the  "isolating 
tank  method". 

The  method  of  supplying  materials  to  the  workings  and  remo- 
ving the  rubbish  by  means  of  an  electrical  traction  system  of 
barges  is  also  of  interest. 

Some  collapses  of  the  roof  have  occurred  already  during  the 
carrying  out  of  the  work  but  have  only  caused  stoppage  of  the 
traffic  for  a  few  days. 

An  inrush  of  water,  due  to  a  storm,  also  caused  a  short  delay. 

The  Ministry  of  Public  Works  fixed  the  contract  price  of  the 
work  at  9,312,810  francs  (about  £372,512),  the  initial  expenditure 
at  937,190  francs  (about  £37,487),  and  the  whole  authorised  expen- 
diture at  10,250,000  francs  (£410,000). 

The  work  not  being  yet  completed,  it  is  impossible  to  give  the 
actual  final  cost  of  the  undertaking.  But  the  above  figures  will 
probably  not  be  exceeded. 

With  regard  to  the  sum  of  9,312,810  francs  (about  £372,512) 
above  mentioned,  we  must  add  there-to  the  amount  of  2,000,000 
francs  (£80,000)  as  the  cost  of  various  urgent  repairs  which  have 
had  to  be  carried  out  between  1907  and  the  date  on  which  the  present 
work  was  begun. 

The  cost  is  entirely  borne  by  the  State. 

The  barges  passing  through  the  tunnel  wil  not  be  taxed  with  a 
view  to  raising  the  cost  of  the  repair  works. 

They  will  only  be  required  to  pay  the  usual  toll  fixed  as  the 
charge  for  towage  through  the  tunnel. 

The  works,  which  have  been  carried  out  under  the  supervision  of 
Mr  Imbeaux,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  in  charge 
of  the  navigation  of  the  canal  from  the  Marne  to  the  Rhine,  at 
Nancy,  and  of  Mr.  Comte,  Ingenieur  des  Ponts  et  Chaussees  at 
Commercy  (in  succession  to  Mr.  Ninck,  engineer  of  Bar-le-Duc), 
were  begun  in  October,  1910,  and  must,  according  to  the  contract, 
be  completed  within  7  years.     It  is  already  believed  that  they  will 
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be,  completed  at  least  a  year  in  advance  of  the  time  limit.     The 
original  scheme,  has  not  been  modified  in  any  way. 

(From  information  supplied  by  Mr  IMBEAUX,   Ingenieur 
en  chef  des  Fonts  et  Chaussees,  charge  du  service  du  canal 
de  la  Marne  au  Rkin,  60,    rue  de  la    Refublique,    "Nancy, 
Meurthe  and  Moselle). 


Bibliographia:  —  LAUNAY  (F.).  —  Refection  des  maconneries 
du  souterrain  de  Mauvages  sur  le  canal  de  la  Marne  au  Rhin. 
Annales  des  Fonts  et  Chaussees,  1912,  3,  pp.  461-473,  1  plate. 

—  Notice  sur  les  modeles,  dessins  et  photographies  relatifs  aux 
travaux  des  Ponts  et  Chaussees  reunis  dans  la  ciasse  29  a  l'Expc- 
sition  Internationale  de  Gand  par  les  soins  du  Ministere  des  Tra- 
vaux Publics,  Paris,  1913,  1  pamphlet,  octavo  (Short  resume). 
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CANAL  FROM  MARSEILLES  TO  THE  RHONE 


The  object    of  the  canal    from    Marseilles  to  the 

Rh 

one, 

is    to 

place  the  port  of  Marseilles  in  communication  with  the 

Rhone  by 

means  of  a  large  inland  waterway. 

Le  Canal  de  Marseille  au  Rhone 
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Fig.  3.  —  The  canal  from  Marseilles  to  the  Rhone. 

, 

Souterrain   du   Rove   (long.    7  kilom.)     —    tunnel  of   the   Rove    ( 

4.35 

miles) 

in  length.) 

The  canal,  of  which  the  plan  is  shown  on  figure  3,  begins  at  the 
Nord  dock  of  the  port  of  Marseilles.  By  means  of  a  tunnel  7  kilo- 
metres (4.35  miles)  in  length,  called  the  Rove  tunnel,  it  passes 
through  the  mountainous  district  of  Nerthe,  and  comes  to  the 
Berre  lagoon,  passing  along  its  southern  side  as  far  as  Martigues. 
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From  Martigues  to  Port  de  Bouc  it  forms  part  of  the  ship-canal 
which  links  up  the  Berre  lagoon  with  the  sea,  and  from  Port  de 
Bouc  to  Aries  it  forms  part  of  the  already  existing  canal  which  is 
to  be  considerably  widened  and  deepened.  It  finally  enters  the 
Rhone  in  the  immediate  neighbourhood  of  Aries. 

The  normal  width  is  25  metres  (27.34  yards)  with  a  depth  of 
2  metres  (6  feet  6.6  inches).  It  narrows  down  to  a  width  of  18 
metres  (19.68  yards)  when  passing  through  the  tunnel  of  Rove 
where  the  bed  is  only  of  18  metres  (19.68  yards)  in  width,  flanked 
on  either  side  by  a  path-way  of  2  metres  (6  feet  6  inches),  the 
total  width  between  the  springing  being  22    metres  (24.06  yards). 

The  depth  of  water  is  3  metres  (9  feet  9.9  inches)  at  low  tide 
on  the  stretch  between  Marseilles  and  Port  de  Bouc,  and  2.50 
metres  (8  feet  2.2  inches)  between  Port  de  Bouc  and  Aries. 

The  canal  is  on  the  same  level  throughout,  and  apart  from  the 
lock  at  Aries,  giving  access  to  the  Rhone,  has  no  locks  other  than 
equilibrating  locks;  these  locks  are  all  of  160  metres  (174.9  yards) 
available  length,  and  16  metres  (17.49  yards)  width. 

The  cost,  estimated  at  the  time  when  the  work  was  decided  upon 
(1903)  at  71,000,000  francs  (£2,840,000),  will  amount,  according 
to  present  estimates,  to  close  on  90.000.000  francs  (£3.600.000). 

It  will  be  borne  as  follows: 

the  State        35.000.000   francs 

(£1,420,000). 

the  Departement  of  the  Bouches  du  Rhone  6.666.666  francs 
(about  £266,666). 

the   city   of   Marseilles 6.666.666   francs 

(about  £266,666). 

and  the  balance  by  the  Chamber  of  Commerce  of  Marseilles  which 
has  agreed  to  be  responsable  for  all  expenditure  over  and  above 
the  foreging  amounts. 

With  regard  to  the  tunnel  of  Rove,  the  contract  includes,  accord- 
ing to  the  type  of  soil  met  with,  four  different  prices,  as  follows: 

Revetment  of  0.70  metres  (27.8 
inches)  in  depth  (type  suit- 
able for  slight  thrust)   .     .     4,227.24  francs   (about  £169 


O"" 
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Revetment  of  1.00  metres  (39.3 
inches)  in  depth  (type  suit- 
able for  slight  thrust)  .      .      .   4,748.48  francs  (about  £190) 

Revetment  of  1.00  metres  (39.3 
inches)  in  depth  (type  suit- 
able for  heavy   thrust)    .     .   5,530.90  francs   (about  £221 

Revetment  of  1.25  metres  (49.1 
inches)  in  depth  (type  suit- 
able for  feavy  thrust)  .      .     .   6,447.51  francs  (about  £258) 

(From  information  supplied  by  Mr.  BOURGOUGNON, 
ancien  Ingenieur  en  chef  des  Fonts  et  Chaussees,  a  Mar- 
seille (at  present  on  leave ,  B ouches  du  Rhone.) 

Bibliographia:  Levy  (Lucien-Georges).  —  Le  canal  de  Mar- 
seille au  Rhone.  Technique  moderne,  1st  October,  1913,  pp.  225 -227 , 
4  plates.  Inspection  of  the  works  of  the  port  of  Marseilles,  the  canal, 
and  the  tunnel  of  the  Estaque.  Memoir es  et  comptes  rendus  des 
travaux  de  la  Societe  des  Ingenieurs  Civils  de  France,  October, 
19x3,  pp.  384-430. 

BOURGOUGNON.  —  Dimensions  to  be  assigned,  in  any  given 
country,  to  canals  of  heavy  traffic.  (Xllth  International  Navigation 
Congress,  Philadelphia,  1912.)  1  pamphlet,  octavo,  see  p.  11,  2 
plates.  Section  of  cutting  of  canal,  section  of  the  tunnel  of  Rove. 
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THE  CANAL  DU  MIDI  AND 
LATERAL  CANAL  OF  THE  GARONNE 

The  works  mentioned  in  the  programme  of  the  Act  of  the 
22nd  December  1903,  concerning  the  canal  du  Midi  and  the  lateral 
canal  of  the  Garonne,  were  designed  with  the  main  object  of 
making  it  possible  for  boats  passing  along  the  latter,  between 
Castets,  where  the  canal  joins  the  Garonne  —  and  Toulouse,  to 
enter  the  canal  du  Midi  without  having  to  unload  even  when  they 
are  drawing  the  maximum  draught  or  are  loaded  to  the  extreme 
permissible  height. 

Aas  regards  the  canal  du  Midi  the  chief  points  are: 

1°  The  deepening  of  the  moorings,  which  must  be  deepened 
from  2  metres  (6  feet  6.6  inches)  to  2.20  metres  (7  feet  2.5  inches) 
so  as  to  allow  barges  drawing  1.80  metres  (5  feet  10.9  inches)  to 
use  the  canal,  which  up  to  now  would  only  take  barges  of  1.60 
metres  (5  feet  2.9  inches)  draught; 

2°  The  providing  at  all  points  of  at  least  3.70  metres  (12  feet 
1.6  inches)  headroom  above  the  water  level; 

3°  The  improvement  of  the  locks,  whose  available  length  and 
width  must  be  so  arranged  as  to  give  access  to  barges  of  30  metres 
(32.8  yards )in  length  and  5.50  metres  (18  feet)  width  amidships; 

4°  The  improvement  of  curves  of  slight  radius. 

As  regards  the  lateral  canal,  the  programme  includes  the  im- 
proving of  the  outfall  into  the  Garonne,  which  will  consist  mainly 
in  the  construction  of  a  new  lock-basin  at  Castets,  so  as  to  facili- 
tate the  entrance  of  barges  into  this  lock  at  periods  of  neap  tides. 

The  works  decided  upon  in  1913  and  prior  to  that  date  are 
designed  with  the  object  of  realising  the  various  items  on  this 
programme. 

The  following   works  were  therefore  decided  upon  in  1913: 

1°  The  reconstruction  of  9  bridges  on  the  Haute-Garonne  beyond 
the  point  where  the  canal  passes  through  Toulouse  (Canal  du 
Midi,  main  portion); 

2°  The  raising  of  the  tow-path  in  the  Departement  of  the  Auue 
(Canal  du  Midi.  Main  portion). 

In  the  proceeding  years  the  following  works  had  been  decided 
upon; 
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1°  Deepening  of  the  bed  of  the  canal  by  dredging  (Canal  du  Midi. 
Main  portion); 

2°   Improvement  of    the   outfall   into   the  Garonne   at   Castets 
('lateral  canal  of  the  Garonne); 

3°  Reconstruction  of  the  deep  and  narrow  channel  at  the  weir 
of  Beauregard  (not  included  in  the  programme  of  1908;  authorised 
by  decree  of  the  4-th  June  1909).  This  piece  of  work  is  of  main 
importance  as  regards  the  water  supply  of  the  lateral  canal,  for 
it  is  connected  with  the  water  catchment  at  A  gen.  The  work 
includes  the  repairing  of  the  bed  of  the  canal  in  the  deep  channel, 
which  is  38  metres  (41.56  yards)  in  width,  and  also  the  raising  of 
the  barrage  throughout  its  entire  length  so  as  to  obtain  an  increase 
of  0.50  metres  (1  foot  7.6  inches)  in  the  water  level. 

The  majority  of  these  schemes  are  still  in  course  of  construction. 
We  may  however  note  that  the  new  lock-basin  below  the  Castets 
look,  which  was  mentioned  above,  is  now  finished,  but  there 
remains  the  erection  of  a  dyke  200  metres  (218.7  yards)  in  length 
which  will  be  above  the  level  of  the  highest  flood  waters  and  is 
intended  to  facilitate  the  haulage  of  trains  of  barges  approaching 
the  lock. 

The  improvements  to  the  locks  of  the  canal  du  Midi  (main  line) 
are  also  completed.  These  consisted  solely  in  recutting  the  lock- 
walls  so  as  to  increase  the  available  length  and  width  of  the 
present  lock-basins.  The  works  have  been  carried  out  by  the 
authorities. 

The  estimated  cost,  which  is  borne  by  the  State,  comes  out  as 
follows : 

I.  —  Works  decided  upon  in  1913: 
Reconstruction  of  9  bridges     .      .      155,000  francs   (£6,200) 
Raising  of  the   tow-path      .     .     .       45,000  francs   (£1,800) 


Total  .     .     .     200,000  francs  (£8,000) 
II.  —  Works  decided  upon  prior  to  1913: 
Dredging  s: 
In  the  Haute-Garonne  .     .      .      .       280,000  francs   (£11,200) 

In  the  Aude 1,020,000  francs   (£40,800) 

In  ithe  Herault 650,000  francs   (£26,000) 


Total  ....     1,950,000  francs   (£78,000) 
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Improvement  of  the  outfall  into 

the  Garonne,  at  Castets     .     .     720,000  francs   (£28,800) 

Reconstruction  of  the  deep  chan- 
nel  at   the  Bauregard  weir      .     200,000  francs     (£8,000) 

III.  —  Works  completed  in  1913: 
Improvements  to  the  locks  (Es- 
timated 'Cost:   149,000  francs 
(£5,960) 135,000  francs   (£5,424) 

(The  above  figures  include  the  preliminary  expenditure.) 

We  also  would  call  attention,  as  regards  the  works  carried  out 
prior  to  1913,  to  the  construction  of  the  quay  walls  at  Bezier  ,  and 
Toulouse  (Canal  du  Midi.  Main  line)  and  at  Narbonne  (Canal  du 
Midi.  New  branch-canal).  These  works  will  be  of  great  advantage 
to  the  barge  'trade,  both  in  increasing  the  available  extent  of 
wharfage  at  the  ports  of  Beziers  and  Narbonne,  and  at  Toulouse, 
by  forming,  alongside  the  Matabiau  station  (Midi  Railway),  a 
connecting  link  between  the  waterway  and  the  railway. 

The  cost  amounted  to  179,300  francs  (£7,172)  (including  the 
preliminary  expenditure)  which  is  borne  by  the  State,  except  as 
regard's  the  quay  wall  constructed  along  the  canal  when  Dassing 
through  Toulouse,  towards  the  cost  of  which  the  Societe  des 
Magasins  Generaux  contributed  a  sum  of  12,000  francs  (£480). 
This  contribution  is  owing  to  the  fact  that  the  above  mentioned 
quay  wall  specially  benefits  the  said  Societe,  which  has  construc- 
ted m  the  Minimes  reach  where  the  quay  is  situated,  a  loading 
and  unloading  wharf  for  barges  which  is  linked  up  by  means  of  a 
branch  track  with  the  Matabiau  Station  of  the  Midi  railway. 

The  works  have  been  carried  out  by  contract.  The  estimates 
amounted  to  177,300  francs  (£7,092),  being  2,000  francs  (£80) 
less  than  the  actual  expenditure. 

(From  information  suf -plied  by  Mr.  WlLLEMIX,  In- 
genieur  en  chef  des  Canaux  du  Midi  et  lateral  a  la 
Garonne,  10,  Port  Saint-Etienne,  Toulouse  (Haute  Ga- 
ronne.) 
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THE  NORD  CANAL 


The  Nord  Canal,  which  was  authorised  by  the  act  of  the  23nd  De- 
cember 1903  and  on  which  work  was  begun  in  1907,  is  intended  to 
duplicate  the  existing  waterway  between  the  North  of  France  and 
Paris.  When  opened  to  traffic  it  will  cause  a  saving  of  about  42  ki- 
lometres (26.09  inches)  over  the  present  route,  which  is  equivalent 
to  three  days  journey  for  a  barge.     • 

The  new  waterway  (fig.  4)  will  have  a  total  length  of  94,834.14 
metres  (about  57.9  miles).  It  starts  from  the  Sensee  canal  (in  the 
Scheldt  basin)  at  Arleux,  passes,  through  seven  reaches  and  as  many 
locks,  each  of  6.50  metres  (21  feet  3.4  inches)  rise,  to  the  first  wa- 
tershed reach  where  it  passes,  at  Ruyaulcourt,  by  means  of  a  tunnel 
4,350  (metres  (4757.2  yards)  in  length,  through  the  watershed  of 
the  Scheldt  and  Somme  valleys;  it  then  descends  by  means  of  four 
reaches  and  five  locks  of  6.54  metres  (21  feet  5  inches)  fall  to  the 
latter  river,  after  which  it  rises  through  two  reaches  and  three  locks, 
the  two1  first  of  which  are  of  3.30  metres  (10  feet  9.9  inches)  and 
the  last  of  5.81  metres  (19  feet  0.1  inches)  rise,  to  a  second  watershed 
reach  which  it  crosses,  by  means  of  a  tunnel  near  Libermont  1,100 
metres  (1202.9  yards)  long,  this  is  the  watershed  between  the  val- 
leys of  the  Somme  and  the  Oise,  from  whence  it  descends  through 
four  reaches  and  four  locks  of  5.81  meters  (19  feet  0.1  inches)  fall 
to  the  canal  alongside  the  Oise  at  Noyon.  It  starts  from  level  34.34 
to  finish  at  level  36.31  after  passing  through  levels  79.84  (first 
watershed  reach)  47.14  (intermediate  lowest  reach)  and  59.35  (se- 
cond watershed  reach). 

The  water  supply  will  be  obtained  by  pumping  by  means  of  elec- 
tricity, from  reach  to  reach,  the  waters  of  the  Sensee,  the  Somme  and 
the  Oise.  The  necessary  current  will  be  supplied  from  a  central 
power  house  which  is  to  be  built  at  Peronne. 

The  principal  data  regarding  the  work  are  as  follows  : 

Cross  sections.  —  The  bottom  of  the  canal  will  have  a  width 
varying  from  10  metres  (32  feet  9  inches)  to  12  metres  (39  feet  3.6 
inches)  according  to  the  nature  of  the  subsoil,  and  is  2.50  metres- 
(8  feet  2.2  inches)  below  the  normal  level  of  navigation. 
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Fig.    4.    Map   of  the    Nord   Canal. 
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The  width  of  the  towpath  is  5  metres  (16  feet  4.5  inches)  in  cut- 
tings and  6  metres  (19  feet  7.8  inches)  on  embankments. 

Locks  (Figs.  5  and  G).  —  The  lock-basin,  of  double  the  usual 
length,  allows  of  the  simultaneous  locking  of  two  barges.  In  the 
middle  a  gate  chamber  has  been  constructed  so  as  to  allow  of  the 
eventual  construction  of  an  intermediate  gate  which  would  allow 
the  locking  of  a  single  barge. 

The  total  length  of  the  lock  basin  is  109. GO  metres  (1T9.8  yards) ; 
its  witdth  is  6  metres  (5. 74  yards)  in  width,  the  upper  section  being 
hollowed  out  over  3.50  metres  (11  feet  5.5  inches)  in  height,  the 
lower  portion  containing  longitudinal  water  ducts  2.25  metres  (7  feet 
4.6  inches)  in  width  and  height  to  the  roof  and  escape  vents  for  the 
emptying  and  filling  of  the  basin. 

Beneath  the  upper  gate  chambers,  the  longitudinal  waterducts  are 
joined  by  a  traversing  waterduct  2  metres  (6  feet  6.6  inches)  in 
width  and  height  to  the  roof. 

Each  lock  is  provided  with  four  cylindrical  lower  sluices,  2.50  me" 
tres  (8  feet  2.2  inches)  in  diameter,  of  which  two  are  up-stream  and 
two  down-stream.  A  fifth  cylindrical  sluice  of  the  same  size  as 
the  afore  mentioned  is  at  the  head  of  a  conduit  (4.20  metres  [13  feet 
9.2  inches]  wide  and  2  metres  [6  feet  6.6  inches]  to  the  roof)  which 
communicates  with  the  storage  basin  (1)  of  68  metres  (74.3  yards) 
in  length  and  21  metres  (22.9  yards)  in  width,  for  filling  and 
emptying  purposes. 

Tne  locks  are  constructed  of  brickwork  with  the  exception  of  the 
mitre-sills,  the  bearings  of  the  gates  and  the  blocks  carrying  the 


Items  mentioned  in  Fig.  4. 

Voie  actuelle  de  Paris  a  la  mer  et  a  la   =   Present  canal  from  Paris  to  the 

frontiere  beige  Belgian  frontier. 

Voie  nouvelle  a  creer  =    New  canal  under  construction. 

Partie  empruntee  aux  voies  existantes   =   Portions  of  present  canals  included 

in  the  scheme. 
Canal  projete  de  l'Escaut  a  la  Meuse     =   Proposed  canal   from   the   Scheldt 

to  the  Meuse. 
Voies  navigables  =   Waterways. 

Cours  d'eau  non  navigables  =    Non  navigable  streams. 


lo( 


(1)   The  locks  of  6.50  metres  (21  feet  3.4  inches)  and  6.54  metres  (21  feet 
5.3  inches)  rise  or  fall  are  each  supplied  with  a  storage  basin. 
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Fig.  5 
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mooring  posts,  which  are  of  granite;  the  coping  stones,  extremities 
of  the  locks  and  grooves  for  the  beams,  etc.,  which  are  of  dressed 
stone;  the  facings  of  the  lockwalis,  the  overflow  wall  and  return 
wall  which  are  of  ashlar. 

The  locks,  which  have  only  one  swinging  gate,  are  worked  by 
electricity. 

Tunnels.  —  The  tunnel  of  Libenmont  consists  of  an  elliptical 
arch  having  a  major  axis  of  10  metres  (10,936  yards)  and  a  minor- 
axis  of  4  metres  (4.37  yards)  connected  by  sidewalls  4  metres  (4..37 
yards)  in  height  to<  the  bed  of  the  canal  which  is  in  the  shape  of  an 
arc  of  a  circle,  with  a  chord  of  9  metres  (9.843  yards)  and  a  deflec- 
tion of  0.90  metres  (0.984  yards). 

The  tunnel  of  Royaulcourt  has  been  constructed  of  similar  dimen- 
sions to  the  above  over  a  distance  of  1,600  metres  (1748.8  yards) 
from  each  end  of  the  tunnel.  In  the  centre  is  a  section  with  two 
tracks  forming  a  garage  and  consisting  of  an  elliptical  arch  with 
a  major  axis  of  16  metres  (17.498  yards)  and  a  minor  axis  of  5 
metres  (5.468  yards).  The  thickness  of  the  vaulting  varies  from 
0.48  metres  (1  foot  7  inches)  to  1.90  metres  (6  feet  2.7  inches). 
The  towpaths  are  carried  on  footbridges  of  ferro-concrete  2  metres 
(6  feet  6.6  inches)  in  width. 

The  cost  is  estimated  at  60  millions  (£  2,400,000),  but  this  esti- 
mate will  be  very  considerably  exceeded,  chiefly  owing  to  the 
increase  in  the  price  of  labour  and  materials,  as  well  as  owing  to 
the  technical  difficulties  which  have  arisen. 

The  Act  of  the  23nd  December  1903  took  into  consideration  the 
offer  of  the  Chamber  of  Commerce  of  Douai  to  subscribe  towards 
the  cost  of  this  canal  a  sum  of  30  millions  (£  1,200,000)  being  half 
the  amount  of  the  estimated  expenditure. 


Items  mentioned  in  Fig.  5. 

Ecluse  de  6.50  m.  -de  chute  avec  bas-  =   Plan  of  lock  with  6.50  m.   (21  feet 
sin  d'epargne.  Plan  partiel  3.4    inches)    rise   or    fall,    with 

storage  reservoir. 
Longueur  totale  109.60  m.  =   Total     length     109.60    m.      (119.8 

yards). 
Longueu-  utile  85.00  m.  =  Available  length  85   metres    (92.9 

yards). 
A.  Aqueduct  du  bassin  d'epargne  =   Conduit  of  storage  reservoir. 
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Fig.   6 

Longitudinal  section  at  the  up  stream  extremity  of  the  lock 

Cross  section  of  the  lock  basin. 
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The  loans  for  this  purpose  will  be  guaranteed  by  twelve  of  the 
principal  coal-mining  companies  in  the  Departements  of  the  Nord 
and  the  Pas-de-Calais. 

The  monopoly  of  the  rights  of  traction  has  been  granted  to  the 
Chambre  of  Commerce  of  Douai,  who,  in  order  to  recoup  themselves, 
are  authorised  to  collect  tolls  for  a  period  of  50  years  at  the  outside 
(allowance  to  be  made  for  any  exceptional  case  arising),  from  the 
date  of  the  opening  of  the  canal  throughout  its  entire  length.  The 
<  ^timated  traffic  of  the  canal  is  estimated  to  shortly  reach  4  million 
tons  per  annum. 

(From  information  supplied  by  M.  NlNCK,  Ingenienr 
en  chef  des  Fonts  et  Chaussees,  12,  rue  Voltaire,  Saint- 
Quentin,  Aisne.) 

Bibtiographia  :  Notices  sur  les  modeles,  dessins  et  photographies 
relatifs  aux  travaux  des  Ponts  et  Chaussees  reunis  a  l'Exposition 
Internationale  de  Gand,  en  1913,  dans  la  classe  29,  par  les  soins  du 
Ministere  des  Travaux  Publics.  Paris,  1913,  1  pamphlet,  octavo, 
pp.  17-23. 

BOURGOUGNON  (J.).  —  Dimensions  to  be  assigned,  in  any  given 
country,  to  canals  of  heavy  traffic.  XII th  International  Congress, 
Philadelphia,  1912,  Page  6  :  Canal  du  Nord,  2  plates  :  1°  Cross-sec- 
tion in  earth  cutting;  cross-section  of  embankment  on  non-porous 
subsoil;  2°  Cross-section  of  tunnel,  single  and  double  tracks. 
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ORLEANS  CANAL 

The  Orleans  canal  was  fed,  until  these  last  few  years,  by  thirteen 
reservoirs  having  a  total  capacity  of  4,300,000  cubic  metres  of 
water,  and  by  eight  small  streams  running  into  the  canal  and  a  few 
rivulets.  The  supply  afforded  by  these  means  was  insufficient; 
for  quite  100  days  throughout  the  year,  navigation  was  entirely 
suspended  or  could  only  be  carried  on  in  boats  not  drawing  more 
than  one  metre  (3  feet  3.3  inches)  of  water.  This  was  one  of  the 
reasons  why  the  whole  traffic  of  the  canal  did  net  exceed  500,000 
tons  per  annum. 

To  remedy  this  state  of  affairs,  it  was  realised  that  the  only 
possible  solution  lay  in  taking  a  supply  of  water  from  the  Loire. 
It  was  decided  in  1908  to  construct  a  mechanical  and  electrical 
installation  whose  object  would  be  to  ensure  the  water  supply  of  the 
canal,  by  raising  the  water  from  the  Loire  from  reach  to  reach, 
up  to  the  watershed. 

The    installation   includes   a   central   power-house  at   Fay-aux- 
Loges,   and  eleven  elevating  sub-stations,  one  of  which  is  placed 
at  each  lock  on  the  slope  down  to  the  Loire. 

Besides  these  a  twelfth  sub-station  has  been  constructed  at  the 
foot  of  the  weir  of  the  Vallee  pool.  The  object  of  this  latter  sub- 
station is  to  store  in  the  pool  a  quantity  of  water  during  the  winter 
at  a  time  when  the  level  o^  water  in  the  watershed  reach  is  above 
the  normal. 

The  central  power  house  contains: 

1°  3  Electrical  sets  of  140  kw,  each  consisting  of  a  double- 
expansion  horizontal  steam  engine  of  210  HP,  coupled  direct  to  a 
3  phase    alternator  of  175  K.  V.  A.,  with  an  output  of  8000  volts. 

2°  1  Electrical  set  of  19  kw.  consisting  a  single  cylinder  horizon- 
al  steam  engine,  connected  by  belt-drive  to  a  3  phase  alternator 
of  24  K.  V.  A.,  with  an  output  of  110  volts. 

The  three  140  kilowatts  sets,  are  supplied  with  steam  from  four 
semi-tubular  boilers  of  110  metres2  (1181.1  square  feet)  of  heating 
surface,  working  at  10  kg  (142.24  lbs.  per  square  inch),  and  fitted 
with  super-heaters  capable  of  raising  the  steam  to  a  temperature  of 
275°  C. 
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The  19  kilowatt  set  is  supplied  with  steam  from  a  boiler  of 
25  metres2  (269.107  square  feet)  of  heating  surface,  working  at 
6  kg  (85.36  lbs.  per  square  inch). 

The  water  supply  of  the  boilers  is  ensured  by  an  electrical  pump 
and  by  an  auxiliary  Worthington  steam-pump;  the  feed  water  is 
carried  off  into  a  «  Green  »  economiser,  fitted  with  96  tubes. 

The  power  station  is  also  fitted  with  a  repair  shop  containing  a 
lathe,  a  radial  drill,  a  planing  machine,  a  small  drilling  machine, 
a  grindstone,  an  emery  wheel,  all  of  which  are  worked  off  a  10  HP 
motor,  and  a  forge  fitted  with  an  electric  fan. 

The  wiring,  which  is  carried  over  a  distance  of  27.400  km. 
(17.026  miles),  consists  of  three  bare  copper  wires  of  9.62  m/m 
diameter,  carried  on  porcelain  triple-bell  insulators  fixed  on  wood 
posts. 

The  equipment  of  each  of  the  sub-stations  1  to  11  includes  2 
helical  centrifugal  pumps  on  the  Rateau  system  with  horizontal 
axis,  which  are  driven  by  asynchronous  3-phase  motors  running 
at  500  volts. 

The  equipment  of  the  Vallee  sub-station  only  includes  a  motor 
driven  pump. 

The  whole  of  the  equipment,  with  the  exception  of  the  buildings 
themselves,  was  supplied  by  the  "Societe  alsacienne  de  Construc- 
tions mecaniques.  The  work  is  almost  finished  and  the  feed-water 
system  is  working  satisfactorily. 

The  estimate  of  the  cost...  which  will  be  borne  by  the  State, 
amounts  to  728.000  'francs  (£29,120)  including  the  cost  of  the 
experiments  entending  over  a  period  of  a  year,  (see  Bibliographia). 

* 

*       * 

A  general  improvement  scheme  for  the  portion  of  the  Orleans 
canal,  betwen  Vitry  and  Combleux,  from  the  kilometric  point 
23,524  to  point  26,897,  over  a  length  of  3,373.48  m  (2.096  miles), 
was  finally  decided  upon  in  1912.  The  works,  which  are  estimated 
to  cost  495,291.65  francs  (about  £  19,811)   include: 

1°  The  reconstruction  of  the  canal  to  the  normal  dimensions  of 
10  metres  (10.936  yards)  in  width  across  the  bed,  and  the  levelling 
of  the  bed  so  as  to  obtain  an  average  depth  of  2.20  metres  (7  feet 
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2.6  inches)  and  the  reconstruction  of  the  locks  so  that  they  may 
afford  an  available  length  of  38.50  metres  (42  yards)  and  a  widtlh 
of  5.20  metres  (17  feet) ; 

2°  The  removal  of  the  lock  at  Caduels ; 

3°  The  reconstruction  on  a  different  alignment  of  the  locks  of 
Vitry  and  Combleux ; 

4°  The  reconstruction  or  modification  of  the  various  accessory 
structures. 

The  entire  cost  will  be  borne  by  the  State. 


*       * 


A  new  programme  was  started  in  1913.  It  is  proposed  to  connect 
the  town  of  Orleans  with  the  canal  which  is  wrongly  named  after 
it  as  it  really  does  not  reach  the  town,  and  so  to  open  up  to  the  com- 
merce and  industry  of  Orleans  and  the  neighbourhood  a  means  of 
connection  by  water  with  the  canal  system  of  the  country. 

Up  to  now  the  Orleans  canal  opens  into  the  Loire  at  Combleux, 
6  kilometres  (3.72  miles)  above  Orleans.  The  navigability  of  the 
Loire  being  extremely  difficult,  the  number  of  barges  which  call 
at  the  port  of  Orleans  is  extremely  small.  The  solution  of  continuity 
which  exists  between  the  opening  of  the  canal  at  Combleux,  and 
Orleans,  will  therefore  cease  to  exist  owing  to  the  -proposed  exten- 
sion. 

These  works  include  : 

a)  The  construction  over  a  length  of  5,611  metres  (6136.4  yards) 
of  a  first  class  canal;  out  of  this  total  length,  the  canal  will,  for  a 
length  of  4,182  metres  (4573.5  yards),  make  use  of  the  river  bed; 

b)  The  construction  of  two  locks  situated  one  at  each  end  of  the 
extension ; 

c)  The  construction  of  three  overhead  bridges  of  16  metres  (17.5 
yards)  span ; 

d)  The  construction  of  a  swing  bridge  of  14.50  metres  (15.8 
yards)  span  at  the  upper  lock. 

The  trace  of  the  extension  starts  from  a  point  on  the  existing 
canal  236  metres  above  the  present  lock  of  Combleux,  thus  leaving 
this  lock  outside  the  extension  and  in  direct  communication  with 
the  Loire. 
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The  trace  then  continues  on  to  the  old  landing  wharf  at  Bionne, 
passes  through  it,  and  then  follows  the  foot  of  the  hillside  as  far 
as  Orleans,  so  that  the  whole  width  of  the  canal  is,  after  Bionne, 
almost  entirely  constructed  in  the  bed  of  the  Loire  (fig.  8).  The 
extension  terminates  with  a  lock  opening  into  the  Loire,  at  Orleans, 
284  metres  (310.6  yards)  below  the  viaduct  of  the  Central  Railway 
(line  of  Orleans  to  Vierzon  and  Toulouse). 

The  characteristics  of  the  1race  of  the  extension  of  the  canal 
are  as  follows: 

.     5,611.00 ■metres  (6,136.4  yards) 

.     3,894.42  metres   (4,259.2  yards) 

.     1,716.58  metres  (1,877  yards) 


Total    length        ,. 
Length  of  straight  sections 
Total  length  of  curves  . 


Table  of  curves 


1  curve  of     310  metres  radius 
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Total   length  1,618.83  metres. 


This  high  proportion  of  curves  results  from  the  necessity  of  fol- 
lowing the  bank  of  the  Loire  as  closely  as  possible  so  as  not  to 
carry  the  canal  too  far  out  from  the  bank  and  thus  take  up  too 
much  of  the  river  bed. 

The  extension  includes  two  locks  (Fig.  7)  the  first  has  a  fall 
of  2.64  metres  (8  feet  6  inches)  and  is  at  the  extrance  of  the  canal 
to  the  old  landing  wharf  of  Bionne,  the  other  is  at  the  end  of  the 
canal  at  Orleans,  and  will  have  a  fall,  which  will  vary  according 
to  the  state  of  the  river  level,  and  which  may  reach  5  metres  (16  feet 
4.5  inches)  when  the  level  of  the  river  drops  to  the  lowest  known 
limits. 

The  dimensions  of  the  canal  (fig.  8)  and  of  the  locks  are  those 
of  canals  of  the  first  class;  the  theoretical  depth  of  water  for  this 
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Type  of  lock.  Plan,  Longitudinal  and  Cross-Sections. 
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class  is  2  metres  (6  feet  6.6  inches),  but  in  this  case  a  depth  of  from 
2.20  metres  (7  feet  2.6  inches)  to  3.13  metres  (10  feet  2.9  inches) 
will  be  obtainable.  The  width  of  the  bed  of  the  canal  is  such  that 
a  width  of  10.60  metres  (34  feet  8  inches)  to  10.80  metres  (35  feet 
4  inches)  will  be  every  where  obtainable  below  the  water  level,  that 
is  to  say  on  a  level  with  the  bottom  of  the  barges.  The  available 
length  of  the  locks  is  38.50  metres  (42.1  yards)  and  the  width  of 
the  lock  basin  is   5.20  metres  (17   feet). 

In  the  river  bed,  the  canal  is  bounded  on  the  side  next  to  the 
Loire  by  a  retaining  wall  of  masonry  of  2.65  metres  (8  feet  8 
inches)  thickness  at  the  base,  and  on  the  side  next  to  the  river-bank 
by  a  slope  with  a  maximum  gradient  of  45°.  The  retaining  dyke 
along  the  Loire  is  fitted,  at  every  50  metres  (54.68  yards),  with 
expansion  joints.  It  carries  the  down-stream  towing  path,  the  up- 
stream towing  path,  5  metres  (5.468  yards)  in  width,  being  on  the 
opposite  side  of  the  canal. 

The  prevention  of  leakage  is  ensured  by  the  masonry  dyke  and 
an  apron  of  lime  concrete  spread  along  the  slope.  This  concrete 
is  covered  with  a  layer  of  cement. 

At  Orleans,  over  a  distance  of  945  metres  (1,033.47  yards),  being 
the  portion  between  the  Cabinet  Vert  bridge  and  the  outfall  lock 
into  the  Loire,  the  canal  will  be  utilised  as  a  port;  for  this  purpose, 
the  retaining  wall  along  the  hill  side  has  been  made  vertical.  The 
width  of  the  canal  over  this  length  of  945  metres  (1,033.47  yards) 
is  16  metres  (17.49  yards).  Over  the  whole  of  this  length,  as  there 
is  a  danger  of  settlements  of  the  sub-soil,  the  bottom  of  the  canal 
is  covered  with  an  apron  of  ferronconcrete. 

On  the  embankments  of  the  wharves,  which  are  of  16  metres 
width  above  the  viaduct  of  the  Central  Railway,  there  will  come, 
on  the  one  hand,  above  the  viaduct,  the  branch  lines  of  the  Orleans 
Railway,  and  on  the  other  below  the  viaduct,  the  lines  of  the  De- 
partemental  Tramway   Company. 

The  total  estimated  cost  amounts  to  4,000,000  francs  (£160,000). 
By  agreements  dated  the  16th  and  31st  January  1903,  the  Depar- 
tement  of  the  Loire  and  the  town  of  Orleans  have  each  agreed  to 
contribute  the  sum  of  one  million  francs  (£40,000)  towards  the 
cost.  The  amount  of  liability  thus  incurred  by  the  State  is 
2,000,000  francs  (£80,000). 
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Fig.  8. 


Cross-Section  of   the  canal:  1)    at  the  landing  stage  of  Bionne; 
2)  in  the  bed  of  the  Loire;  3)  in  the  port  of  Orleans. 
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But  various  modifications  in  the  plans  have  necessitated  the 
authorisation  of  further  expenditure.  The  sum  now  authorised 
amounts  to  5,610,864  francs  (about  £224,434).  The  various  inte- 
rested parties  pay  in  to  the  treasurer  equal  amounts  as  and  when 
required. 

Expected  economic  results. —  At  present  the  value  of  the  Orleans 
canal  to  the  commerce  of  the  district  is  extremely  small.  Goods 
carried  on  it  can  only  reach  Orleans  by  passing  down  the  Loire, 
navigation  on  which  is  extremely  dangerous,  for  a  distance  of  six 
kilometres,  or  by  road. 

The  annual  traffic  on  the  canal  does  not  amount  to  more  than 
40,000  tons  and  over  half  of  this  amount  consists  of  building 
materials. 

The  proposed  extension,  which  will  link  up  Orleans  to  the  canal 
system,  is  destined  to  cause  a  great  increase  in  traffic,  more  espe- 
cially when  the  work  will  be  completed  by  the  improvements,  which 
are  now  being  carried  out,  to  improve  the  navigability  of  the  Orleans 
canal,  with  a  view  to  rendering  it  available  to  barges  of  38.50  me- 
tres (42.114  yards)  over  all  and  of  1.80  metres  (5  feet  11  inches) 
draught.  At  present  the  moorings  of  the  Orleans  Canal  only  allow 
of  a  draught  of  1.25  metres  (4  feet  1  inch),  and  the  locks  have  only 
an   available  length  of  29  metres  (31.7  yards). 

The  completion  of  the  work  will  facilitate  the  importation  of 
building  materials,  fuel  and  raw  goods,  and  the  export  of  manu- 
factured and  agricultural  produce,  such  as  wine,  vinegar  and  wood 
from  the  Sologne  district. 

It  is  estimated  that  a  saving  of  2.80  francs  (2  shillings  3  pence) 
per  ton  of  goods  carried  will  be  obtainable,  and  engineers  have 
estimated  that  the  total  tonnage  carried  will  amount  to  75,000  tons 
after  the  opening  of  the  extension,  and  to  150,000  or  even  200,000 
tons  once  the  improvement  works  throughout  the  canal  have  been 
completed. 

(From  information  supplied  by  Mr  ROUSSEAU,  Inge- 
nieur  en  chef  des  Fonts  et  Ckaussees,  Orleans,  Loire.) 

BibliOgraphia :  ROUSSEAU.  —  Alimentation  du  canal  d'Orleans 
par  elevation  de  l'eau  de  bief  en  bief.  Annales  des  Fonts  et  Chaus- 
seesy  1912,  1,  pp.  7-20,  2  plates. 
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CANAL  FROM  THE  RHONE  TO  THE  RHINE.  (1) 

A  ministerial  decree  of  the  28th  January  1909,  called  for  the 
preparation  of  a  preliminary  scheme,  for  the  deepening  of  the 
normal  depth  of  water  to  2  m.  20  (7  feet  2.6  inches)  between 
St  Symphorien  and  Besancon,  on  the  canal  from  the  Rhone  to  the 
Rhine. 


Fig.  9 

This  preliminary  scheme,  which  was  submitted  to  the  authorities 
on  the  :30th  April  1912,  and  as  regards  which  no  decision  has  yet 
been  come  to,  has  as  its  object  the  deepening  of  the  normal  depth 
of  water  between  St  Symphorien,  where  the  Saone  canal  commences, 
and  Besancon;  in  which  part  of  the  canal  there  are  many  portions 
where  the  available  depth  is  as  low  as  1  m.  55  (4  feet  11.3  inches). 
(Fig.  9,  shown  above  reproduces  the  cross-section  which  is  to  be 
constructed  in  the  parts  where  the  trace  of  the  canal  is  to  be  altered.) 

The  scheme  also  includes  the  works  that  will  have  to  be  carried 
out  on  this  portion  of  the  canal  to  obtain  a  clear  3  m.  70  (12  feet 
1  inch)  below  the  bridges,  at  periods  when  the  water  rises  to  its 


(1)  See  :  «  Switzerland  »,  canal  from  tihe  Rhone  to  the  Rhine. 
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highest  level,  as  also  the  works  required  to  convert  the  swing  gates 
65  bis  and  63  bis  to  locks,  Beyond  Besancon  the  available  depth  is 
frequently  reduced  to  the  above  mentioned  dimensions  and  even 
less,  but  it  has  been  thought  best  before  carrying  out  the  whole  of 
the  general  improvement  works  on  the  canal,  which  were  estimated 
in  1882  to  cost  15,000,000  francs  (,£600,000),  to  improve  that  part 
of  the  canal  lying  between  the  river  Saone  and  Besancon. 

The  works  in  question  extends  over  a  distance  of  90  kilometres 
(55.9  miles). 

The  cost  is  estimated  at  1,040,000  francs  (,£41,600)  made  up  as 
follows: 

a)   Deepening    of  the    depth    of  water  to    2  m.  20    (7  feet 
2.6  inches). 
Deepening  of  the  bed  of  the 

canal 700,000  francs   (£28,000) 

Deepening  of  the  lock  sills 

and  walls 90,000  francs   {£  3,600) 

790,000  francs  (£31,600) 

b)  Obtaining     a     clearance     of 

3  m.  70  (12  feet  1  inch)  .     120,000   francs   (£  4,800) 

c)  Transformation  of  the  swing 

gates  65  bis  and  63  bis  into 

locks 130,000  francs  (£  5,200} 


Total.     .     1,040,000  francs  (£41,600) 
The  expenditure  will  be  entirely  borne  by  the  State. 

(From  information  supplied  by  Mr.  GUYOT,  Ingenieur 
en  chef  des  Fonts  et  Chaussees,  7,  rue  Pasteur,  Besancon, 
Doubs.) 
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THE  MARITIME  PORTION  OF  THE  RIVER  LOIRE.  (1) 

The  improvement  works  of  the  river  Loire,  which  were  mentioned 
in  the  Act  of  the  24th  December  190-3,  are  intended  to  make  it  pos- 
sible for  ships  drawing  6  metres  (19  feet  T  inches)  to  enter  Nantes 
at  all  tides  (see  fig.  34  "  Port  of  Nantes  »).  When  this  object  has 
been  attained,  the  work  will  be  continued  with  a  view  to  facilitating 
the  entrance  of  ships  of  greater  draught  until  the  amount  voted 
towards  such  work  has  been  entirely  used  up. 

The  work  includes  dredgings,  the  removal  of  islets,  the  construc- 
tion of  stone  dykes,  and  blasting,  and  will  entail  an  expenditure  of 
about  22,000,000  francs  (.£880,000).  This  expenditure  will  be  met, 
as  to  one  half  by  the  State,  as  to  the  remainder  by  the  Chamber  of 
Commerce  and  the  General  Council  of  the  Departement  of  the  Loire 
Inferieure.  The  Chamber  of  Commerce  will  recoup  itself  for  the 
sum  expended  by  means  of  tolls  levied  on  the  vessels  using  the  port, 
and  on  the  goods  landed  or  shipped  there.  The  tonnage  rate  on 
vessels  and  on  goods  will  approximate  to  0.50  francs  (5  pence) 
per  ton  of  goods  shipped  or  landed. 

The  results  obtained  up  to  the  present  below  Nantes  are  most 
encouraging.  It  has  already  been  found  possible  to  ensure  the  cir- 
culation of  vessels  drawing  6  metres  (19  feet  7.8  inches)  at  all  times, 
and  the  total  expenditure  up  to  the  31st  December  1913,  was 
approximately  15,300,000  francs  (£612,000). 

The  work  has  already  had  an  effect  on  the  traffic  in  the  port  of 
Nantes,  where  the  tonnage  has  risen  from  1,530,000  tons  in  1910, 
to  over  1,900,000  tons  in  1913. 

(From  information  supplied  by  Mr.  KAUFFMANN, 
Ingenieur  en  chef  des  Fonts  et  Chaussees,  place  de  V Edit 
de  Nantes,  2,  Nantes.) 

Bibliographia:  KAUFFMANN  (A.).  —  L'amenagement  de  la  Loire 
d' Angers  a  Nantes.  (National  Congress  of  Inland  Navigation, 
4th  Session,  Nantes,  1913.  1  pamphlet,  octavo,  32  pages  and 
9  plates.) 


1)  See  :  Ports  of  Croisic,  Nantes  and  St.  Nazaire.  Also  «  River  Loire 
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VOISIN.  —  Report  on  the  most  recent  works  construted  at  the 
more  important  seaports,  p.  14.  Loire  maritime,  with  explanatory 
sketches.  (Xllth  International  Navigation  Congress,  Philadel- 
phia, 1912.) 

GODARD  (F.).  —  La  region  de  la  Loire  maritime,  son  etat  actuel, 
son  avenir.  Memoires  et  comftes  rendus  des  travaux  de  la  Societe 
des  Ingenieurs  civils.  May  1911,  p.  615-630. 
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SHIP-CANAL  FROM  CAEN  TO  THE  SEA,  AND  ITS  PORTS. 

The  ship-canal  from  Caen  to-  the  sea  and  the  ports  of  Ouistreham 
and  Caen  will  benefit  greatly  by  the  important  improvement  works 
whose  construction  has  been  decided  upon  during  the  course  of 
1913.  The  objects  in  view  are;  1°  to  complete  the  deepening  of  the 
harbour  of  Ouistreham  and  its  entrance  channel  so  as  to  allow  of 
ships,  with  a  draught  of  5.18  metres  (17  feet)  and  capable  of 
carrying  4000  tons  freight  to  enter  the  port  of  Caen  at  high  tide 
through  out  the  whole  year;  2°  to  enlarge  and  deepen  the  Caen 
canal  leading  to  the  sea;  3°  to  construct  600  metres  (656  yards)  of 
new  wharves  along  the  harbour  of  Caen. 

It  may  be  adviseable,  to<  give  a  clear  of  the  above  ■schemes,  to 
fully  describe  the  topographical  situation  of  the  canal,  and  also, 
of  the  means  of  communication  between  these  two  ports. 

The  canal  from  Caen  to  the  sea,  includes  the  following  portions 
(taken  up-stream). 

1°  —  The  tidal  harbour  of  Ouistreham,  into  which  the  canal 
opens  through  two  parallel  locks,  constructed  on  the  same  plat- 
form (1) ; 

2°  —  The  canal  properly  so  called,  from  Ouistreham  to  Caen, 
14  kilometres  (8.699  miles)  in  length; 

3°  —  The  port  of  Caen,  which  consists  of  three  docks  (the  New 
dock,  the  St-Peter's  dock,  and  the  Orne  dock)  at  a  constant  level 
of  +  7.74  (2),  and  in  which  the  depths  of  water  available  are 
respectively  6.12  metres  (20  feet)  in  the  New  dock,  5.30  metres 


(1)  It  is  possible  to  enter  by  either.  In  practice  however,  the  older  one, 
which  was  built  in  1856,  only  serves  to  take  the  overflow  traffic  from  the 
new  lock.  This  latter,  which  is  the  one  most  in  use,  was  opened  in  1903; 
its  basin  has  a  masonry  bottom  level  with  the  coast  line  ( — ,20)  [in  relation 
to  zero  on  nautical  charts],  it  is  18  metres  (59  feet)  in  width  and  181.30 
metres  (198  yards)  in  length.  This  basin  can  be,  if  required,  -divided  up 
into  two  (of  which  the  longer  is  90  metres  (98.4  yards)  in  length  and  the 
shorter  70  metres  [76.6  yards])  by  means  of  an  intermediate  gate. 

(2)  This  level,  like  all  those  mentioned  in  this  paper,  is  calculated  from 
the  zero  point  at  Ouistreham  on  the  nautical  charts. 
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(17  feet  4  inches)  in  St  Peter's  dock,  and  3.50  metres  (11  feet  5 
inches)  in  the  Orne  dock  (3). 

As  regards  the  harbour  of  Ouistreham  and  its  entrance  channel, 
it  is  proposed  to  keep  the  bottom  (mud  in  the  harbour,  sand  in  the 
entrance  channel)  constantly  dredged  below  the  zero  on  nautical 
charts,  gradually  deepening  the  channel  as  it  enters  the  sea. 

This  scheme,  which  is  almost  completed,  and  will  be  entirely  so 
in  a  few  months,  gives  a  navigable  depht  of  water  of  at  least 
6.00  metres  (25  feet  7  inches)  every  day  at  high  tides,  with  the 
exception  of  a  few  days  in  the  year,  which  do  not  amount  to  mere 
than  three  or  four,  when  the  available  depth  may  only  be  5.70  metres 
(18  feet  8  inches).  The  top  of  the  flood  tide  at  Ouistreham  being 
of  great  duration  (about  3  hours)  vessels  drawing  less  than  5.18 
metres  (17  feet)  can  therefore  easily  enter  Ouistreham  on  any  day 
of  the  year. 

In  the  canal  from  Caen  to  the  sea,  the  water  level  being  thoughout 
at  (+7.74)  (the  same  level  as  the  port  of  Caen  itself),  and  the 
bottom  being  kept  at  the  level  of  (  +  1.62),  the  available  depth  of 
water  is  6.12  metres. 

The  scheme  for  the  enlarging  and  deepening  of  the  said  canaly 
which  will  be  carried  out  in  1914-15,  has  as  a  primary  object  the 
widening  of  the  canal,  more  especially  at  the  curves,  by  removal 
of  the  right  bank  (the  left  bank  being  allowed  to  remain  as  at 
present),  so  as  to  admit  of  vessels  of  14.60  metres  (48  feet)  maxi- 
mum midship-beam  width  passing  through  with  ease  (the  canal  at 
present  being  unable  to  take  any  vessel  of  greater  width  amidships 
than  11.50  metres  (37.6  feet). 

After  the  widening  has  been  carried  out,  the  deepening  will  be 
preceeded  with,  this  being  of  minor  importance  compared  with  the 
former,  as  the  available  depth  is  already  6.12  metres  (20  feet)  as 
stated  above. 

The    neiv  wharves  are  in  course  of   construction   and   are  built 


(3)  This  dock,  which  is  the  smallest  and  highest  upstream  of  all,  is 
only  used  by  small  boats  carrying  passengers  and  goods  between  Caen  and 
the  neighbouring  ports. 
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entirely  in  masonry,  on  a  pile  foundation,  in  such  a  manner  that 
it  will  be  possible,  when  necessary,  to  dredge  at  their  very  base,  if 
desired,  down  to  the  level  of  ( — 0.20). 

The  cost  of  the  undertaking  is  as  follows: 
Deepening   of    the   harbour    of    Ouistreham 

and    its    entrance    channel 120,000.00   francs 

(£4.800) 

Widening  and  deepening  of  the  canal  from 

Caen  to  the  sea 
Widening     2,900,000.00  francs  ■(*ll6,000) 
Deepening    1,700,000.00  francs  (£  68,000) 

4,600,000.00  francs 
(£184,000) 

New  wharves  at  the  port  of  Caen  ....  3,000,000.00   francs 

(£120,000) 

The  Chamber  of  Commerce  of  Caen  will  subscribe  towards  the 
cost  of  the  undertaking,  in  proportions  which  vary  between  1/2  and 
2/3rds  of  the  cost: 

The  present  traffic  of  the  port  of  Caen  amounts  to  1,100,000 
tons  annually,  being  500,000  tons  of  imports  (principally  coals) 
and  600,000  tons  of  exports  (iron  ore),  and  should  within  a  couple 
of  years  exceed  2,000,000  tons. 


v     * 


In  1913  one  portion  of  the  dredging  of  the  access  channel  of  the 
harbour  of  Ouistreham  was  completed,  having  'been  begun  in  1912. 
This  work,  which  consisted  in  deepening  the  level  (  +  1.00)  to 
0  (0.00),  was  carried  out  by  steam  dredgers,  fitted  with  internal- 
combustion  suction  apparatus,  the  property  of  the  State,  and  which 
operated  by  suction  on  the  mixture  of  sand  and  gravel  forming  the 
bottom  of  the  channel.  These  works,  carried  out  under  the  admi- 
nistration and  at  the  expense  of  the  State,  cost  80,000  francs 
(£3,200). 

A  new  weir  with  moveable  sluices,  situated  on  the  Orne,  below 
the  town  of  Caen,  and  which  was  begun  in  1909,  has  been  working 
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this  year.  This  weir  was  constructed  partly  with  the  object  of 
keeping  the  level  of  this  river,  from  the  point  of  view  of  hygiene, 
constant  during-  its  passage  through  the  city  of  Caen,  and  partly 
to  raise  the  level  of  the  water  (  +  7.34)  (level  existing  prior  to  1912) 
—  to  the  level  of  (  +  7.74)  (present  level),  amounting  therefore  to 
0.40  metres  (15.748  inches)  of  increase  of  navigable  depth  of  water 
both  in  the  port  of  Caen,  and  in  the  canal  from  Caen  to  the  sea. 
It  was  built  on  a  pile  foundation  constructed  in  the  interior  of  a 
coffer-dam  formed  of  plank  frames  packed  with  clay ;  the  efficient 
drainage  of  the  foundations  was  of  the  highest  importance,  as  the 
sub-soil,  mostly  of  silt,  contained  layers  of  porous  gravel. 

The  drains,  which  were  built  at  the  same  time  as  the  weir,  and 
carry  off  the  waste  water  from  the  city  into  the  Orne,  below  the 
new  weir,  were  constructed  of  masonry  laid  dry  in  an  iron-plated 
trench  ;  owing  to  the  want  of  cohesion  and  permeability  of  the 
layers  of  the  soil  through  which  the  excavation  ran,  it  was  necessary, 
over  the  greater  part  of  the  work,  to  hold  up  the  sides  of  the  exca- 
vation by  means  of  vertical  timbering  driven  deeply  into  the  soil. 

The  construction  of  the  new  weir  and  the  drains,  which  had  been 
estimated  to  cost  1,000,000  francs  (£40,000),  cost  1,200,000  francs 
(£48,000),  of  which  2/3rds  were  covered  by  subventions  from  the 
City  and  Chamber  of  Commerce,  and  from  the  Departement  of 
Calvados. 

The  increase  in  the  cost  was  due  to  the  importance  of  the  drainage 
work  which  had  to  be  carried  out  for  the  foundations,  as  has  been 
explained  above,  and  the  great  amount  of  material  found  necessary 
for  the  timbering  of  the  coffer-dam,  as  well  as  for  the  timber 
supports  of  the  side  walls  of  the  excavation  in  which  the  drains  were 
laid. 

The  above  works  have  not  immediately  increased  the  traffic  of 
the  port  of  Caen;  they  have  merely  had  the  effect  of  preparing  it 
for  an  increase  in  trade,  by  giving  the  greatest  facilities  to  the 
large  cargo  steamers  of  4000  tons,  which  will  hence  forward  call 
there. 

{From  information  supplied  by  M.  HENRY  WlLLOTTE, 
Ingenieur  en  chef  des  Fonts  et  Cnaussees,  Caen,  Calvados). 
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PORT  OF  BAYONNE 

The  works  of  correction  and  deepening  of  the  channels  of  the 
channels  of  the  A  dour,  between  Bayonne  (Departement  of  the 
Basses  Pyrenees)  and  the  sea,  which  were  authorised  by  the  decree 
of  the  31st  May,  1904,  and  were  begun  in  1907,  were  completed  in 
1913,  with  the  exception  of  a  few  unimportant  parts. 

The  object  in  view  was  to  give  the  channels  a  minimum  width, 
across  the  bed,  of  100  metres  (109.36  yards)  and  a  depth  of  water 
of  ( — 6  metres  [19  feet  7.8  inches])  below  the  zero  point  of  the 
port  of  Bayonne  as  regards  the  Sud  des  Casquets  and  Blancpignon 
channels,  and  a  depth  of  ( — 5.50  metres  [18  feet])  as  regards  the 
Nord  des  Casquets  channel. 

The  level  of  the  flood  of  the  very  lowest  neap  tides  being  about 
(+2.00),  it  will  be  seen  that,  if  we  allow  a  margin  of  0.75  metres 
(29.2  inches)  as  an  allowance  for  uneveness  of  the  channel  bed,  for 
the  hollow  between  the  waves  below  the  average  level,  or  for  the 
fall  of  the  water  level  with  the  tide  (the  passage  cannot  always  be 
made  on  the  very  top  of  the  flood  tide),  vessels  of  7.25  metres 
(23  feet  9  inches)  draught  will  always  be  able,  without  difficulty, 
and  on  any  tide,  to  pass  up  or  down  the  Adour  by  the  Sud  des  Cas- 
quets or  the  Blancpignon  channels,  access  to  the  wharves  of  Boucau 
being  possible  at  any  tide  to  vessels  of  6.75  metres  (22  feet  1.3 
inches)  draught.    * 

In  the  course  of  the  work,  which  was  carried  out  under  the  super- 
mtendance  of  Mr.  Bonnisseau,  engineer  of  the  Ponts  et  Chaussees, 
at  Bayonne,  certain  difficulties  occurred  in  the  Casquets  channels, 
first  in  connection  with  the  removal  of  the  rocks  and  afterwards  as 
regards  the  dredging,  owing  to  the  differences  that  were  found  to 
exist  in  the  bed  of  the  channel,  the  bottom  suddenly  varying  from 
muddy  sand  to  the  hardest  rock. 

The  expenditure  has  amounted  to  2,100,000  francs  {£  84,000), 
of  which  600,000  francs  (£  24,000),  were  paid  by  the  State,  and 
1,500,000  francs  {£  60,000),  by  the  Chamber  of  Commerce. 

The  works  were  to  be  carried  out  parbly  by  contract  {correction 
of  the  Casquet  channels,  estimated  cost  :  1,500,000  [£  60,000]), 
and  partly  by  the  authorities  (correction  of  the  Blancpignon  chan- 
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nel,  estimated  cost:  600,000  francs  [£24,000])  ;  but  the  contract  had 
to  be  cancelled  and  the  whole  of  the  work  completed  by  the  author- 
ities. 

The  amount  actually  expended  is  exactly  that  estimated.  Some 
alterations  were  made  in  the  original  scheme  on  which  the  contract 
was  awarded. 

Thus  the  trace  of  the  Blancpignor  channel  was  altered  so  as  to 
avoid  cutting  through  a  ledge  of  rock  which  the  original  soundings 
had  not  discovered.  Also  the  level  of  ( — 6.00  m.)  originally 
decided  upon  for  the  Nord  des  Casquets  channel  was  raised  to 
( — 5.50)  in  order  to  lessen  the  quantity  of  rock  that  would  have  to 
be  removed. 

(From  information  supplied  by  Mr.  SENTILHES, 
Ingenieur  en  chef  des  Fonts  et  Chaussees  du  Service 
maritime  a  Bayonne  (Basses  Pyrenees). 


Bibliographia  :  Voisin  (S.).  —  Report  on  the  most  recent  works 
constructed  at  the  more  important  seaports.  Bayonne.  —  XII th 
International  Navigation-  Congress,  Philadelphia,  1912;  1  pamphlet, 
octavo  (N°  95),  p.  16.  Plate  1,  fig.  7.  Plan  of  dredgings. 
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PORT  OF  BORDEAUX 

The  act  of  the  15th  July  1910  foreshadowed,  as  regards  the  port 
of  Bordeaux  (Gironde),  a  vast  programme  of  works,  of  which  some, 
such  as  the  improvement  in  the  means  of  access  to  the  port  and  the 
construction  of  quay  walls  are  now  being  carried  out,  whilst  others, 
such  as  new  docks  with  special  locks,  the  reconstruction  of  existing 
wharves,  and  new  slips  for  the  barge  industry,  are  still  under  con- 
sideration, the  plans  for  these  latter  not  being  yet  completely  drawn 
up. 

Improvement  in  the  means  of  access.  —  This  work,  of  which  the 
plans  were  definitely  drawn  up  in  1913,  is  being  carried  out  with 
the  object  of  enabling  vessels  of  8  metres  (26  feet  1  inch)  draught 
to  get  up  to  Bordeaux  on  one  tide,  and  those  drawing  10  metres 
(32  feet  9  inches)  to  reach  Pauiilac  similarly.  The  work  consists  of 
dredgings  designed  to  give  a  minimum  depth  of  (■ — 5.00  metres) 
bdow  low  water  mark  from  Bee  d'Ambes  to  the  sea,  and  the  con- 
struction of  works  regulating  the  course  of  the  river  above  Bee 
d'Ambes.  It  includes  the  formation  of  a  vast  equipment  capable 
of  undertaking  the  work  of  extraction,  transport,  and  dumping  of 
the  dredged  materials. 

The  estimate  of  the  cost  of  the  above  work  amounts  to  20,000,000 
francs  (£800,000),  which  includes  9,000,000  francs  (£360,000)  for 
materials,  2,000,000  francs  (£80,000)  for  constructional  work  and 
9,000,000  francs  (£360,000)  as  the  cost  of  dredging  to  be  carried 
out  by  the  authorities. 

The  cost  is  to  be  borne  partly  by  the  State  and  partly  by  the 
Chamber  of  Commerce  of  Bordeaux.  The  contribution  of  the 
latter  has  been  fixed  at  8,500,000  francs  (£340,000). 

Quay  walls.  —  200  metres  (218.7  yards)  of  quay  walls  are  to  be 
constructed  along  the  river,  so  as  to  increase  the  lengh  of  the  por- 
tion alongside  which  large  vessels  may  moor.  Figure  10  gives  a 
cross-section  of  the  wall  along  the  axis  of  an  arch. 

The  estimated  expenditure,  2,080,210  francs  (£83,208),  is  to  be 
borne  half  by  the  State  and  half  by  the  Chamber  of  Commerce  of 
Bordeaux,  whose  grants  are  obtained  by  means  of  loans  guaran- 
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teed  on  the  proceeds  of  the  tolls  authorised   by  the    act    of    the 
15th  July  1910. 

Dock,  N°  2,  in  this  port,  of  which  the  construction  had  been  begun 
in  1906,  was  completed  in  1913,  as  well  as  the  last  finishing-  touches 
to  the  wharf  at  Queyries  both  up-  and  down-stream,  which  had  been 
commenced  in  January  1912. 

Dock-basin.  —  The  new  dock  basin,  whose  construction  was 
necessitated  by  the  great  increase  of  traffic,  communicates  with 
N°  1  dock,  by  a  passage  25  metres  (27.3  yards)  in  length. 

The  entrance  to  N°  1  dock  is  through  two  locks  whose  basins  have 
respectively  146  metres  (159.6  yards)  and  132  metres  (144.3  yards) 
available  length,  with  widths  of  22  metres  (24  yards)  and  14  metres 
(15.3  yards)  respectively. 

The  axis  of  the  sill  of  the  locks  is  on  the  ( — 3.00  metres)  level. 
The  bottom  of  N°  1  dock  is  on  the  ( — 3.00  metres)  level;  that  of 
N°  2  dock  on  the  ( — 3.50  metres)  level,  but  the  work  has  been  so 
constructed  as  to  allow  of  a  deepening  to    ( — 4.50  metres). 

The  water  level  in  the  docks  never  falls  below  (+4.50  metres) 
level;  it  rises  at  flood  tides  to  about  (  +5.30  metres). 

The  area  of  the  water  in  dock  N°  2  is  14.8  acres,  and  there  are 
966  metres  (1,056.4  yards)  of  wharf. 

The  embankments  vary  in  width  from  64  metres  (TO  yards)  to 
120  metres  (130  yards) ;  their  total  area  amounts  to  about  24  acres, 
of  which  12.3  acres  are  occupied  by  the  buildings  required  for  the 
working  and  management  (roads,  railways,  sheds,  etc.),  and  about 
11  acres  are  set  aside  for  the  storage  of  goods  in  the  open  air. 

The  wharves  are  connected  with  a  railway  system,  constructed 
and  worked  by  the  Midi  Railway  Company,  of  which  the  length 
amounts  to  6,460  metres  (7063  yards). 


Items  mentioned  in  Fig.   10. 

Profil  moyeri  actuel  =  Present  average  section. 

E'niracheimenits  em  mioiellonis  teinidres  =  Foundation  of  blocks  of  soft  rock 

ashlar. 

Marne  verte  ou  gravier  =  Green  clay  or  gravel. 

Einirodhemeints  en  mo-eltonis  durs  =  Hard  rock  blocks. 

L  unite  p/roibaiblie  dies  eintroebernemts  et  =  Probable  limit  of  the  ashlar  work 
ouvrages  du  pied  de  la  cale                           and  bottom  of  the  dock. 
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The  equipment  set  up  and  worked  by  the  Chamber  of  Commerce, 
actually  includes: 

18  electric  cranes,  of  which  4  are  of  1  1/2  tons,  10  of  from  1  1/2 
to  3  tons,  and  4  of  3  to  5  tons  capacity. 

2  ferroconcrete  wharehouses  each  of  1,000  metres  carres  (1200 
square  yards)  area. 

12  electric  light  standards  fitted  with  8  ampere  arc  lights. 

The  quay-walls  are  constructed  in  the  form  of  a  masonry  viaduct, 
whose  arches  rest  on  piles  driven  first  in  the  open  air  and  afterwards 
by  compressed  air  until  they  have  reached  the  layer  of  sand  and 
gravel  at  the  average  level  of  ( —  9.50  m.j.  The  arches  have  a 
span  of  12.50  m.  (40  feet  11  inches)  and  are  flattened  for  a  quarter 
of  their  span;  the  crown  is  on  the  level  of  (  +5.15  m.).  The  copings 
of  the  quay  are  on  the  level  of  (  +  7.00  m.). 

At  the  back  of  the  arches,  the  embankments  are  kept  up  by  a 
faoing  of  ferroconcrete  resting  on  a  pile  foundation. 

The  communicating  passage  between  the  two  basins  is  crossed 
by  a  swing-bridge  54.62  m.  (178  feet)  in  length,  of  which  39.97  m. 
(128  feet  6  inches)  is  the  length  of  the  cantilever  which  carries  a 
carriage  way  6.90  m.  (22  feet  7  inches)  in  width,  with  footways 
along  the  corbels  for  footpassengers,  and  carrying  a  double  line 
of  rails.  The  rotation  of  the  bridge  and  the  opening  and  closing  of 
the  locks  are  worked  by  electricity. 

Dock  N°  2  was  constructed  in  a  light  clayey  soil,  and  no  special 
difficulties  occured  during  the  progress  of  the  work.  The  total 
expense  entailed  in  the  construction  of  the  dock  —  riot  including 
the  railway  sidings  and  equipment  —  amounted  according  to  the 
most  recent  audit  to  8,369,677.86  francs  (about  £334,787). 

The  Chamber  of  Commerce  of  Bordeaux  has  subscribed  the  sum 
of  4,000,000  francs  (£160,000)  towards  the  work,  and  the  town  of 
Bordeaux  has  paid  over  a  sum  amounting  to  the  whole  of  the  duties 
levied  on  the  materials  used  in  the  construction.  The  surplus  has 
been  borne  by  the  State. 

The  amount  of  the  subscription  of  the  Chamber  of  Commerce  was 
calculated  on  the  estimated  results  of  the  tolls  which  will  be  put  in 
force  in  future  for  its  benefit,  and  which  are  reckoned  on  the  tonnage 
capacity  of  the  vessels  using  the  port,  to  which  has  been  added  a 
new  tax  of  0.03  fr.  (about  1/4  penny)  per  unit  of  traffic  (per  ton 
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of  1000  kilogrammes,  per  cubic  metre  of  goods  in  bulk,  per  case 
of  packed  goods,  or  per  head  of  cattle)  which  will  be  levied  on  all 
foreign  goods  landed  or  embarked. 

No  special  account  has  been  taken  of  the  produce  of  the  taxes 
levied  on  behalf  of  the  State  on  the  one  hand,  or  on  behalf  of  the 
Chamber  of  Commerce  on  the  other,  with  regard  to  the  traffic  of 
N°  2  dock  as  apart  from  N°  1. 

This  traffic  (entries  and  exits  combined)  amounted  in  the  first 
six  months  of  the  present  year  to  127,300  tons,  the  new  dock  was 
provisionally  opened  at  the  end  of  1912;  the  traffic  is  increasing 
rapidly. 

The  expenses  relating  to  the  railway  sidings  and  the  installation 
O'f  the  equipment:  were  entirely  borne  by  the  Midi  Railway  Company 
and  the  Chamber  of  Commerce  of  Bordeaux.  Their  return  for 
this  expenditure  will  be  in  the  receipts  arising  from  the  rates  of 
transport  by  rail  and  the  dues  charged  for  the  use  of  the  equipment, 
of  which  no  special  account  has  been  taken  with  regard  to  N°  2  dock. 

The  cost  of  the  work  is  as  follows. 

1.  Work  carried  out  by  the  State  : 

Latest 
Authorised  expenditure       authorised  expenditure  (1) 

Enbankments,     masonry, 

scaffolding.     .     .      fr.  4,724,941.00.  (£  188,986)  6,038,641.00  (£  252,346) 

Paving  and  metalling.     .  739,552.00  (  »  29,582)  771,052.00  (  »  30,842) 

Swing  bridge  ....  198,981.00  (  »  7,960)  203,759.63  (  »  8,150) 
Apparatus  for  working  the 

swing  bridge  .     .     .     .  126,852.00  (  »  5,070)  139,681.55  (  »  5,587) 

Various 157,486.74  (  »  6,300)  157,486.74  (  »  6,300) 

Total.    5,947,412.00  (  »    237,898)  7,310,620.92  (  »    303,225) 
Additional  expenditure  : 

Purchase  of  ground fr.  1,059,056.94  (liv.     42,362) 

Total,  fr.  8,369,677.86  (liv.  334,787) 

2.  Work  carried  out  by  the  Midi  Railway  Company. 

Construction  of  sidings  and  branch  lines: 
Cost  incurred 500,000.00   francs  (£20,000) 


(1)   The  work  has  not  yet  been  completely  paid  for.    The  State  has  been 
notified  of  important  claims  for  work  carried  out  under  item  1. 
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3.  Work  carried  oust  by  the  Chamber  of  Commerce  of  Bordeaux 

estimated  expenditure  (1). 

Electrical  cranes 656,300.00  francs  (£26,252 

Rails   and  electric  conduits   for  the 

cranes 134,600.00  francs  {£  5,384) 

Construction  of  two  wharehouses   .     104,000.00   francs  {£  4,160x 
Electric  lighting  installation   .      .      .       16,000.00  francs  {£    640) 


Total.     .     .     910,900.00  francs  (£36,436) 

The  works  have  been  carried  out  by  the  engineers  of  the  Ponts 
et  Chaussees  attached  to  the  Maritime  Department  of  the  Depart- 
ment of  the  Gironde  (office  at  Bordeaux,  2,  rue  Jean-Jacques  Bel) 
who  were  successively,  Messrs  Vidal  and  Clavel,  chief  engineers, 
Messrs  Labeille  and  Barillon  engineers,  assisted  by  sub-engineer. 
Mr.  Musseau,  and  Messrs  Duchet  and  Dayre,  chief  clerks  and 
Mr.    Dausseur,  clerk  to  the  Ponts  et  Chaussees. 

The  wharf  of  Queyries.  —  The  final  extensions  of  the  wharf 
of  Queyries  both  up  and'  down  stream,  were  rendered  necessary  by 
the  great  increase  of  the  traffic  of  the  port,  and  by  the  rapid  deve- 
lopment, along  the  right  bank  of  the  river,  of  an  important  com- 
mercial centre. 

The  downstream  works,  which  are  of  masonry,  consist  of  a 
viaduct  103  metres  (112.6  yards)  in  length  and  5. 37  metres  (17  feet 
7  inches)  m  width  at  the  top,  constructed  on  a  pile  foundation  and 
separated  from  the  embankments  by  a  space  of  3.55  metres  (11  feet 
7.5  inches).  The  slopes  of  these  embankments  are  protected  by  a 
ferro-concrete  wall  also  resting  on  a  pile  foundation. 

The  upstream  works  which,  being  of  a  provisional  character,  are 
built  of  timber,  consist  of  a  length  of  wharf  104  metres  (113.9 
yards)  long  and  9.10- metres  (29  feet  9.7  inches)  wide  at  the  top. 
It  is  independent  of  the  low  wall  of  masonry  blocks  which,  in 
rear,  holds  back  the  slopes  of  the  embankments  and  rests  on  an 
old  rough  stone  dyke  strengthned  with  piles. 

The  platform  of  the  work  carries     a     specially  designed  track 


(1)  These  works  have  not  yet  been  paid  for. 
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for  the  use  of  the  steam  and  electric  travelling  cranes,  which  are 
worked  by  the  Chamber  of  Commerce  of  Bordeaux. 

The  total  cost  of  the  work,  according  to  the  authorised  estimate 
of  expenditure  amounts  to,  for  the  downstream  portion  470,000 
francs  (£18,800),  this  sum  being  made  up  of  equal  contributions 
by  the  State  and  by  the  Chamber  of  Commerce  of  Bordeaux 
and  as  regards  the  upstream  extension  to  238,112  francs  (about 
£10,524),  of  which  73,112  francs  (£2,924)  will  be  provided  by 
the  State  and  the  balance  of  165,000  francs  (£7,600)  by  the  Cham- 
ber of  Commerce. 

Similarly  to  the  works  in  connection  with  dock  N°  2,  the 
subscription  of  the  Chamber  of  Commerce  is.  based  on  the  estimated 
receipts  of  the  tolls  which  are  to  be  levied  on  its  behalf.  The  cost 
of  the  work  is  made  up  as  follows   : 

Cost  of  the  scheme  (downstream  extension)   ...   470,000   francs 

(£18,000). 

Cost  of  the  scheme  (upstream  extension)  fr.  208,112.83  (£  8,324) 

Final  authorised  expenditure. 

Downstream fr.  470,000.00   (£18,800) 

Upstream fr.   238,112.83  (£10,524) 

The  two  undertakings  are  not  yet  completely  paid  for.  The 
works  were  carried  out  under  the  superintendence  of  Messrs  Vidal 
and  Clavel,  chief  engineers  and  o>f  Messrs  Labeille  and  Barrillon, 
engineers,  with  the  assistance  of  Mr.  Philippe  sub-engineer  and  Mr. 
Benazet,   chief  clerk. 

(From  information  supplied  by  Mr.  CLAVEL,  Ingenieur  en  chef 
des  Fonts  et  Chaussees,  charge  du  Service  maritime  de  la  Gironde, 
2,   rue  Jean- Jacques  Bel}  Bordeaux.) 


Bibllographia  :  Ouinette  de  Rochemont.  —  Report  on  the 
most  recent  works  constructed  at  the  more  important  seaports.  Con- 
giess  of  Navigation.  St.  Petersbourg,  1908.  (As  regard  Dock  N°  2). 

VoiSIN  (J.).  —  Report  on  the  most  recent  works  constructed  at 
the  more  important  seaports.  XII th  International  Navigation  Con- 
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gress,  Philadelphia,  1912;  1  pamphlet,  octavo  (N°  95).  Plate  1, 
fig.  6  :  Works  of  extension  ;  plate  2,  fig.  5  and  plate  3,  fig.  12  : 
Wharf  at  Queyries. 

BARRILLON.  —  Note  sur  les  types  des  murs  de  quai  adoptes  a 
Bordeaux  dans  les  vingt-cinq  dernieres  annees.  Annates  des  Fonts 
et  Chaussees,  1912,  number  4,  pp.  121-125,  2  plates  (on  the  wharf 
at  Queyries,   downstream  extension). 

PasQUEAU.  —  Les  nouveaux  quais  verticaux  du  port  de  Bor- 
deaux, Annates  des  Ponts.et  Chaussees,  1896,  number  6,  p.  719. 
(On  the  wharf  at  Queyries.  Upstream  extension  described  with 
various  alterations  in  the  details  of  the  work,  the  type  of  timbering 
originally  decided  upon  for  this  wharf  is  described  in  the  above 
note). 

GUESTIER  (Daniel).  —  L 'extension  du  port  de  Bordeaux; 
1  pamphlet,  octavo,  9  pages,  1  map.  IV th  National  Congress  of 
Public  Works  of  France,  held  in  Paris  on  the  18th,  19th,  and  20th 
November  1912.  Synopsis  in  the  Annates  des  travaux  publics  de 
Belgique,  1913,  number  2,  April,  pp.  417-422,  2  plates. 
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PORT  OF  BOULOGNE 


Fig.  11.  —  Plan  of  the  harbour 


The  Act  of  the  28th  June,  1909,  authorised  the  extension  of  the 
Carnot  jetty  at  the  port  of  Boulogne  (Department  of  the  Pas-de- 
Calais)  over  a  length  of  600  metres  (656.18  yards)  (of  which  400 
metres  (43T.45  yards)  are  to  be  carried  out  at  once)  and  the  exten- 
sion of  the  anchorage  for  large  liners. 

The  works  are  intended  to  protect  the  entrance  to  the  inner  har- 
bour and,  by  increasing  the  available  anchorage,  to  allow  of  a 
number  of  vessels  loading  or  unloading  at  the  same  time. 
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Note.  —  1  he  levels  refer  to  the  zero  level  of  the  charts. 
The  level  of  this  zero  as  compared  with  the  normal  zero  of  the  French 
survey  is  ( — 5.02  in.) 
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The  cross-section  decided  upon  for  the  new  extension  of  the  jetty 
is  almost  identical  with  the  former  section,  which  has  proved  most 
satisfactory  and  it  is  only  in  the  methods  of  carrying  out  the  work 
that  any  alterations  have  been  made. 

The  dredging  has  been  carried  out  in  such  a  way  as  to  give  a 
depth  of  i( — 9.50  metres)  below  zero  to  the  interior  of  the  work  over 
a  width  of  500  metres  (546.82  yards),  and  a  depth  of  ( — 10.50 
metres)  below  zero  in  the  entrance  channel. 

The  work  was  commenced  in  1909 ;  it  is  estimated  to  cost 
10,285,000  francs  (£411,400),  of  which  1,920,000  francs  (£76,800) 
will  be  paid  for  by  the  State,  and  the  remainder  by  the  Chamber  of 
Commerce. 

The  Chamber  of  Commerce  will  recoup  its  subscription  by 
means  of  tonnage  dues  on  the  vessels  using  the  port  and  a  poll  tax 
on  passengers. 

It  is  estimated  that  these  taxes  will  annually  produce  (taking 
the  average  from  1908  to  1912)  1,087,407.77  francs  (£43,497) 
net,  of  which  975,349.18  francs  (£39,014)  will  be  appropriated  to 
the  works  of  improvement,  and  112,058.59  francs  (,£4,482)  to  the 
equipment  of  the  port.  The  increase  of  traffic  resulting  from  these 
works  cannot  be  estimated. 

• 
•  • 

A  more  recent  Act,  that  of  the  23rd  July  1911,  sanctioned  the 
reconstruction  of  the  North  Eas|  jetty,  and  the  widening  and 
deepening  of  the  inner  channel. 

The  object  of  the  scheme  is  to  replace  the  present  North  jetty, 
which  is  extremely  old,  and  to  obtain  throughout  the  inner  channel 
a  level  of  (—5  metres),  in  the  portion  between  the  extremity  of  the 
jetty  and  the  outer  harbour. 

The  old  jetty  was  constructed  on  an  embarkment  of  broken  rock 
having  a  very  gradual  slope,  the  new  jetty  will  have  practically 
vertically  sides,  so  as  to  allow  of  dredging  to  the  very  foot  of  the 
work  whose  length  will  amount  to  449.37  metres  (492  yards). 

To  the  right  of  the  extremity  of  the  jetty,  the  width  of  the  bot- 
tom of  the  channel,  at  the  level  of  (—5  metres),  will  be  89  metres 
(97.33  yards).  This  upstream  portion  of  the  jetty  will  link  up  with 
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Fig.  13.  —  North-East  jetty.  Various  Sections. 


Note.  —  The  levels  refer  to  the  zero  level  of  the  charts  which  is  5.0  m. 
below  the  zero  level  of  Lallemand. 

Pierre  de  taille  =   Dressed  stone  blocks. 

Moellons  t£tues  =   Dressed  ashlar. 
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the  "Quai  Gambetta"  by  a  landing  wharf  1)1.60  metres  (100.16 
yards)  in  length  for  the  use  of  excursion  steamers. 

The  cost,  estimated  to  amount  to  7,000,000  francs  {£  280,000) 
will  be  shared  by  the  State  (3,375,000  francs  [£  135,000]),  the 
Chamber  of  Commerce  (3,375,000  francs  [£  135,000])  and  the  town 
of  Boulogne  (250,000  francs  [£  10,000]). 

The  tonnage  dues  on  the  vessels  entering  the  port  and  the  poll 
tax,  per  passenger  will,  as  in  the  former  case,  be  sufficient  to  recoup 
the  expenditure. 

The  250,000  francs  (.£10,000)  above  mentioned,  as  contributed 
by  the  town  of  Boulogne  towards  the  work,  will  consist  in  the 
■return  of  the  local  customs  taxes  on  the  materials  employed  in  the 
construction,  this  being  the  sum  they  are  expected  to1  realise. 

The  estimated  receipts  and  increase  of  traffic,  are  included  in  the 
total  receipts  of  the  Chamber  of  Commerce  and  the  traffic  of  the 
port,  and  the  items  are  impossible  to  obtain  for  the  purpose  of 
drawing  up  a  scheduled  account. 


A  series  of  important  improvement  works  have  been  completed 
during  the  years  1909-1913.    The  list  is  as  follows  : 

1°  Construction  of  the  Loubet  basin  (fig.  14) ; 

2°  Strengthening  of  the  old  Central  wharf  and  construction  of 
a  landing  stage  of  ferro-concrete  in  front  of  this  quay; 

3°  Construction  of  a  landing  stage  in  ferro-concrete  for  the  use 
of  the  tender  '"Holland"  on  the  Chanzy  wharf; 

4°  Construction  of  a  floating  dock  (at  the  expense  of  the  Cham- 
ber of  Commerce). 

The  Loubet  basin.  —  The  tidal  basin,  which  was  christened  the 
Loubet  basin,  and  whose  construction  was  settled  by  the  Act  of  the 
20th  July  1900,  and  further  by  that  of  the  13th  December  1905,  was 
commenced  in  1902.  300  metres  (349.9  yards)  in  length  and  200 
metres  (218.7  yards)  in  width,  it  is  carried  down  to  the  level  of 
( — 4  metres)  and  contains  two  moorings ;  one  alongside  the  south 
wharf,  275  metres  (300.7  yards)  in  length  and  27  metres  (29.52 
yards)    in   breadth   at    the     bottom,    dredged     to     the    level    of 
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(—7  metres);  the  other  along  the  north  wharf,  296  metres  (323.74 
yards)  in  length  and  27  metres  (29.52  yards)  in  breadth  at  the 
bottom,  dredged  to  the  level  of  ( — 5  metres). 
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Fig.   14.  —  Port  of  Boulogne-sur-Mer. 
Loubet  basin.  Cross-section  (1/200).  Wall  of  the  South  whart. 
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Fig.  15.  —  Port  of  Boulogne-sur-Mer. 

Loubet  basin. 

North  landing  stage. 

Cross-section. 

Scale  of  0.005  per  metre. 
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The  south  wharf  consists  of  a  wall  of  masonry  (fig.  14)  measuring 
18.20  metres  (19.9  yards)  in  height,  resting  on  a  foundation  of  con- 
crete and  piles;  the  North  (fig.  15)  and  West  (fig.  16)  wharves,  on 
the  contrary,  are  constructed  of  ferro-concrete.     This  system  has 


i- 

u 


'S,9t--*.. 


_.  79,53 , 

■ii  ,  vC.<j..u.V{* 

',: 1  v»,  eij,,«i..,..  T        ,         T '    ' 

IP.5Q  ('Ml) 


V_j&ctpc.  tcccrvovcrcocci^ 


vv         ^/  /'   ^ 

U  0  0 1  OiP 


CdkaXXc  cU  OooS  pax  mitujt. 


Fig.  16 

been  adopted  as  regards  the  West  wharf  so  as  to  allow  of  the  even- 
tual extension  of  the  basin,  and  as  regards  tne  North  wharf  to 
avoid  any  mouvement  taking  place  in  the  work  owing  to  settling  of 
the  foundations. 


—  79  — 

Wide  platforms  of  a  length  varying  from  50  metres  (54.68  yards) 
to  125  metres  (137. T  yards)  and  of  a  total  area  of  10  hectares  (24. T 
acres)  were  constructed  as  the  same  time.  In  addition  to  these  impro- 
vements an  up-to-date  equipment  including  nearly  10,000  metres 
(10,936.3  yards)  of  railway  sidings,  wharehouses  covering  an  area 
of  over  10,000  square  metres  (2.47  acres)  and  20  electric  cranes  of  a 
power  of  from  10  to  15  tons  were  installed. 

In  the  course  of  the  work,  some  difficulties  were  met  with,  espe- 
cially as  regards  the  concrete  foundation  for  the  jetty  m  the  open 
sea,  which  is  intended  to  shelter  the  beach  on  which  the  Loubet 
basin  has  been  constructed  from  the  effects  of  the  sea.  These  diffi- 
culties arose  from  the  nature  of  the  sand  which  settled  at  a  very 
gradual  slope,  and  the  necessity  of  opening  up  the  trench  and  filling 
it  with  concrete  in  a  single  tide,  the  sea  levelling  the  bottom  at  each 
high  tide.  The  trench  was  cased  in  by  a  wall  of  stakes  and  sheeting 
piles  on  one  side,  and  by  a  panelling  of  sheeting  piles  and  sheet 
iron  on  the  other;  but  these  precautions  were  not  always  sufficient 
and  in  some  instances  it  was  found  impossible  to  reach  the  required 
depth  and  it  was  necessary  to  raise  the  foundations  from  0.15  metres 
to  0.20  metres  (6  to  8  inches). 

During  the  construction  of  the  retaining  wall  of  the  jetty,  the  sea 
frequently  scoured  out,  in  rear  of  the  newly  built  part,  hollows  as 
deep  as  2  metres  (6  feet  6.6  inches)  ;  much  time  was  lost,  at  each  tide, 
filling  up  the  scour  and  building  up  the  embarkment  before  it  was 
possible  to  start  on  the  masonry  work.  It  was  eventually  decided 
to  construct,  in  rear  of  the  retaining  wall,  an  embarkment  of  levelled 
blocks  on  the  level  of  ( +  9  metres),  2.50  metres  (8  feet  2.2  inches) 
wide  across  the  top  and  with  a  slope  to  the  rear  of  2  in  1.  This 
gave  very  good  results. 

It  is  important  to  point  out  the  various  essential  alterations  which 
were  made,  in  the  course  of  construction,  in  the  original  scheme 
which  served  as  a  basis  for  the  estimates. 

A.  —  Strengthning  of  the  jetty  on  the  seaward  side,  by  the  con- 
struction beneath  the  retaining  wall,  of  an  embankment  of  rough 
blocks  of  stone.  —  According  to  the  original  scheme,  the  seaward 
side  of  the  jetty  was  to  consist  of  a  slope  of  sand,  faced  on  the  side 
towards  the  sea,  by  a  retaining  wall  having  a  thickness  of  0.60  me- 
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tres  (23.6  inches)  of  which  0.30  metres  (11.8  inches)  were  to  be  of 
dressed  stone  blocks  and  0.30  metres  (11.8  inches)  of  concrete,  the 
whole  resting  on  a  bed  of  clay  of  0.30  metres  (11.8  inches).  But 
the  rubble  which  was  placed  behind  the  retaining  wall,  in  order 
to  raise  it,  was  washed  back  towards  the  shore  and  scours  occur- 
red daily  in  rear  of  the  portions  of  the  retaining  wall  which  had 
been  built,  necessitating  frequent  re-building,  to  remedy  this  an 
embankment  of  rough  stone  blocks  was  constructed  beneath  the 
retaining  wall. 

B.  —  Construction  of  a  berme  of  stone  blocks  al  the  foot,  of  the 
jetty  on  the  sea-ward  side.  —  The  authorised  scheme  included  the 
construction  of  a  massive  embankment  of  stone  blocks  at  the  foot  of 
the  retaining  wall  of  the  jetty,  and  carried  down  to  the  level  of 
(+2.25  metres),  that  is  to  say  0.50  metres  (1  foot  7.6  inches)  below 
the  level  of  the  stakes  and*  sheeting-piles,  and  rising  to  the  level  of 
(3.95  metres)  the  upper  portion  being  5  metres  (16  feet  4.5  inches) 
in  width.  No  other  means  of  defence  agains  the  action  of  the  sea 
was  proposed  along  the  ramp  of  access. 

Experience  showed  that  filtration  occured  beneath  the  founda- 
tions, and  it  was  decided  to  raise  the  level  of  the  shore  at  the  foot 
of  the  dyke  as  much  as  possible,  so  as  to  bring  about  a  state  of  equi- 
librium as  regards  the  pressure  of  the  water  in  rear  of  the  retaining 
wall. 

For  this  purpose  the  method  of  using  the  stone  blocks  was  mo- 
dified; they  were  now  placed  in  a  single  layer,  so  as  to  form  an 
ordinary  revetment  which  allowed  the  level  of  the  sand  against  the 
retaining  wall,  to  be  raised,  without  fear  of  scouring.     A  masonry 
bank  was  thus  formed  of  stones  set  up  without  mortar  of  which  the 
lower  part  was  bedded  into  the  shore  and  of  which  the  upper  por- 
tion rested  againts  the  retaining  wall  at  about  the  level  of  (  +  5  me- 
tres), average  sea  level,  and  therefore  the  probable  level  of  the  layer 
of  water  behind  the  retaining    wall.     To    retain  the  sand,  it  was 
covered  with  a  crossed  layer    of     straw  0.05  metres  (2  inches)  in 
depth,   and  to  prevent  the  straw  being  ground  up  by  the  stone 
blocks,  a  thin  layer  of  small  broken  stone  and  shingle  0.15  metres 
(5.8  inches)  thick  was  interposed  between  them,  which  also  com- 
pensated for  the  difference    in     depth  of  the  courses  of  the  stone 
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blocks.  The  depth  of  the  courses  of  the  blocks  was  on  the  average 
0.50  metres  (1  foot  T.6  inches).  The  width  of  the  banking  is  7.50 
metres  (24  feet  6  inches)  measured  horizontally  from  the  retaining 
wall;  its  total  width  to  its  intersection  with  the  retaining  wall  is 
about  10  metres  (32  feet  9  inches). 

The  slope  varies  from  12.50  to  14.85  p.  c.  The  same  means  of 
defence  was  carried  out  at  the  foot  of  the  slopes. 

C.  —  Alteration  in  the  revetment  of  the  slope  of  the  jetty  on  the 
seaward  side.  —  According  to  the  original  scheme,  the  slope  on  the 
seaward  side  of  the  jetty,  above  the  level  of  (15  metres),  was  to  be 
covered  over  with  a  layer  of  marl  or  clay  obtained  from  the  trenches, 
to  a  depth  of  0.35  metres  (IT. 7  inches).  After  110  metres  (120.3 
yards  had  been  constructed  it  was  found  to  wear  so  badly  that  it 
was  decided  to  give  up  the  idea  and  instead,  along  the  whole  length 
of  the  dyke,  between  the  levels  of  (  +  15  metres)  and  (  +  18  metres), 
to  construct  a  revetment  consisting  of  a  layer  of  concrete  0.10  metres 
(4  inches)  in  depth,  with  buttresses  spaced  at  every  10  metres  (32 
feet  9  inches).  A  buttress  was  also  constructed  along  the  upper  layer 
of  the  concrete  revetment  and  between  this  concrete  facing  and  the 
main  body  of  sand,  a  layer  of  0.10  metres  (4  inches)  of  brushwood 
was  inserted. 

D.  —  Strengthening  of  the  wall  of  the  South  wharf  and  the  wall 
of  the  South  traverse.  —  In  the  course  of  the  work  it  was  decided 
to  strengthen  the  foundations  of  the  South  wharf,  and  that  of  the 
South  traverse,  by  placing  crossways,  at  0.50  metres  (19.65  inches) 
above  the  cutting  down  of  the  stakes,  a  number  of  old  steel  rails 
weighing  about  60.5  lbs  :  to  the  yard,  6  metres  (19  feet  7.8  inches) 
in  length  along  the  South  wharf  and  4  metres  (13  feet  1.2  inches) 
in  length  on  the  South  traverse. 

It  was  also  decided  to  increase  the  length  of  the  stakes  along  the 
wall  of  the  South  wharf  where  the  foundations  were  to  be  laid  in  a 
bed  of  shifting  sand  and  to  drive  them  in  deeply  enough  to  pene- 
trate into  the  layer  of  clay  beneath  to  a  depth  of  2  to  3  meters 
(6  feet  6.6  inches  to  9  feet  9.8  inches). 

E. — Widening  of  the  ramp  (es facade  de  halage). — It  was  decided 
that  the  width  of  this  ramp  should  be  increased  from  3  metres  (9  feet 
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9.9  inches)  between  the  cappings  to  7.50  metres  (24  feet  6  inches) 
so  as  to  allow  of  its  being  used  as  a  slip  by  the  fishing  craft. 

The  amount  of  expenditure  voted  for  the  work  in  connection  with 
the  Loubet  basin  amounted  to  11,540,850  francs  (£  461,634)  (1). 

The  expenditure  was  as  follows  : 

(a)  According  to  the  estimates  fr.  10,858,612.27   (£434,344) 

(b)  Actual  expenditure    ....    13,673,036.66  (£546,921) 

This  sum  of  13,673,036.66  francs  is  made  up  as  follows  : 

Expenditure  borne  by  the  State  fr.  6,603,036.66  (£  264,121) 
Expenditure  borne  by  the  Chamber 

of  Commerce 6,490,000.00  (£259,600) 

Expenditure  borne  by  the  the  town.  580,000.00  {£    23,200) 

Total  fr.  13,673,036.00   (£546,921) 

The  Chamber  of  Commerce  recoups  itself  by  means  of  dues  levied 
on  the  tonnage  of  the  vessels  entering  the  port  and  the  poll  tax  on 
passengers. 

The  contribution  of  the  town  of  Boulogne  consists  in  the  return 
of  the  local  customs  duties  levied  on  the  materials  used. 

The  estimated  receipts  and  increase  of  traffic  which  may  be  con- 
sidered probable  are  included  in  the  total  receipts  of  the  Chambre 
of  Commerce  and  the  traffic  of  the  port,  and  the  items  are  impos- 
sible to  obtain  for  the  purpose  of  drawing  up  a  scheduled  account. 

Strengthening  of  the  Central  wharf  and  construction  of  a  ferro- 
concrete landing  stage  in  front  of  this  wharf.  —  The  work  of 
repairing  the  upper  facing  of  this  wall  over  a  thickness  of  1  metre 
(3  feet  3.3  inches),  a  height  of  5  metres  (16  feet  4.5  inches)  and  a 
length  of  150  metres  (164.01  yards)  was  begun  in  1908. 


(1)   Act  of  the  20th  July  1900  ....       fr.     6,360,000.00  (£  254,400) 

Act  of  the  13th  December  1905  ....     4,840,000.00  (  193,600) 

Ministerial  decree  of  the  16th   Aug.    1912        195,850.00  (  7,834) 

Ministerial  decree  of  the  21th   Aug.    1912        100,000.00  (  4,000) 

Ministerial  decree  of  the  29th  Jan.    1913.          45,000.00  (  800) 

Fr.  11,540,850.00  (£  461,634) 
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At  the  foot  of  this  wall  a  slope  was  constructed  covered  with 
masonry  and  protected  from  scouring  by  a  row  of  stakes  and 
sheeting-piles. 

In  front  of  the  wall,  a  ferro-concrete  landing  stage  150  metres 
(164.04  yards)  in  length  and  16  metres  (17.4  yards)  in  width  was 
built,  allowing  of  a  level  of  (3  metres)  being  obtainable  instead,  of 
(2  metres)  as  was  formerly  the  case  along  this  wall. 

The  width  of  the  portion  of  the  channel  which  came  between  the 
levels  of  ( — 3  metres)  and  ( — 4  metres)  varied  from  80  to  95  metres 
(87  to  104  yards)  opposite  the  Central  wharf.  At  the  present  time 
this  width  varies  from  100  to  120  metres  (109  to  131  yards),  with 
the  result  that  the  channel,  at  low  water,  is  from  20  to  30  metres 
(21.8  to  31.8  yards)  wider,  equivalent  to  a  quarter  of  its  length. 

This  important  improvement  greatly  compensates  for  the  loss  of 
16  to  17  metres  (17.4  to  18.6  yards)  in  the  width  of  the  channel  at 
high  tide. 

Total  amount  voted  for  the  work  (1)  fr.  662,000.00   (£  26,480) 
The  cost  of  the  work  was  made  up  as  follows  : 

a)  According  to  the  estimates  .       fr.     562,566.21  (£22,480) 

b)  Actual  expenditure 673,371.79  (     26,934) 

This  sum  of  673,371.79  is  made  up  as  follows  : 

Expenditure  borne  by  the  State.       fr.     116,562,23   t£    4,662) 
(Corresponding  to  the  strengthening 
of  the  old  Central  wharf). 

Expenditure  borne  by  the  Chamber  of 

Commerce 525,237.07   (     21,009) 

Expenditure  borne  by  the  town     .      .       31,572.49  (       1,263) 

Total  fr.     673,371.79  (£26,934) 


(1)  Strengthening  of  the  Central  wharf  and 
construction  of  a  ferro-concrete  landing  stage.       fr.     534,000.00  (£    21,360) 

Construction  of  a  landing  stage  for  the  use  of 
the  tender  «  Holland  »    (mentioned  later).     .     .     .     125,000.00   (         5,120) 

Fr.     662,000.00  (£    26,480) 
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With  regard  to  the  estimated  receipts  and  increase  of  traffic,  the 
method  by  which  the  Chamber  of  Commerce  will  recoup  itself  and 
the  manner  in  which  the  contribution  from  the  town  of  Boulogne 
will  be  paid,  all  these  matters  have  been  explained  when  referring 
to  the  Loubet  basin. 

Construction  of  a  ferro-concrete  landing  stage  for  the  use  of  the 
tender  Holland.  —  This  landing  stage  is  of  35  metres  (38.2  yards) 
in  length,  its  footings  being  on  the  level  of  ( — 4.00) ;  it  is  specially 
designed  for  the  use  of  the  tender  of  the  large  liners,  thus  affording 
a  special  landing  and  embarking  stage  for  the  passengers  and  their 
luggage. 

The  work  was  commenced  in  1908.  In  the  course  of  the  work  a 
portion  of  the  plank  flooring  was  strengthned  to  permit  of  its  car- 
rying a  double  line  of  rails  which  the  Northern  railway  proposed 
to  lay  in  connection  with  the  transformation  of  the  maritime  railway 
station.  An  ordinary  paving  laid  on  a  bed  of  sand  has  also  been 
substitued  for  the  tiled  paving  which  had  been  proposed  originally 
in  view  of  the  circulation  of  footpassengers  only.  (As  regards  the 
sums  voted  on  account  of  the  works,  see  page  77.  Note  1.) 

Construction  of  a  floating  dock  (at  the  expense  of  the  Chamber 
of  Commerce).  —  This  dock,  which  was  begun  in  1912,  has  a  length 
of  80  metres  (87.49  yards),  not  including  the  two  extensions  of 
6  metres  (19  feet  8  inches)  at  each  end,  and  is  19  metres  (20.7  yards) 
in  width.  It  is  capable  of  raising  a  weight  of  1300  tons,  and  can 
be  used  by  all  the  fishing  craft,  harbour  dredgers  and  vessels  having 
a  displacement  of  less  than  1300  tons  and  a  draft  of  water  of  not 
more  than  5  metres  (16  feet  4.5  inches). 

The  cost  amounts  to  550.000  francs  {£  22,000)  made  up  as  fol- 
lows : 

Construction  of  the  dock fr.     480,000(^19,200) 

Construction  of  the  mooring  post 70,000  (       2,800) 


Total  fr.     550,000  (£  22,000) 

This  expenditure  is  entirely  borne  by  the  Chamber  of  Commerce, 

which  will  recoup  itself  partly  by  the  charges  made  for  the  use  of 

the  dock  and  partly  from  the  profits  on  the  work  done.  The  estimated 
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gross  receipts  amount  to  40,200  francs  (£  1,608).  The  charges  will 
be  made  by  private  agreement  between  the  parties.  The  actual 
expenses  have  not  been  greater  than  the  estimate. 


• 
•  • 


All  the  works  described  above  been  carried  out  under  the  super- 
intendence of  Mr.  Voisin,  chief  engineer  of  the  Ponts  et  Chaussees 
at  Boulogne,  with  the  assistance  of  Mr.  Delmotte,  engineer  of  the 
Ponts  et  Chaussees. 

(From  information  supplied  by  Mr.  VOISIN,  Ingenieur 
en  chef  du  service  ma?itime  du  Pas-de-Calais,  3,  Boide- 
vard  de  Chatillon,  B oulo gne-sur-M er . ) 

Bibliographia  :  Port  de  Boulogne.  —  Notice  etablie  a  ^occasion 
de  l'inauguration  du  bassin  Loubet  par  les  soins  de  MM.  Voisin, 
Ingenieur  en  chef  des  Ponts  et  Chaussees,  a  Boulogne,  et  Delmotte, 
Ingenieur  des  Ponts  et  Chaussees,  a  Boulogne.  Sooi&e  typographi- 
queet  lithographique  (administrates  :  A.  Baret,  35-37,  rue  Thiers), 
1912,  octavo,  54  pages  with  illustrations,  6  plates,  1  map. (Published 
by  the  Chamber  of  Commerce  of  Boulogne). 

—  Reconstruction  de  la  jetee  du  Nord-Est  du  Port  de  Boulogne. 
(Note).  Annales  des  Travaux  publics  de  Belgique,  1911,  Number  6, 
pp.  1017-1019,  1  fig. 

—  Notice  sur  le  Port  de  Boulogne  par  M.  VlVENOT,  Ingenieur 
des  Ponts  et  Chaussees,  completees  et  mise  a  jour  par  M.  J.  VoiSIN, 
Ingenieur  en  chef  des  Ponts  et  Chaussees,  et  M.  L.  VASSEUR,  Inge- 
nieur des  Ponts  et  Chaussees.  Paris,  1904,  imprimerie  nationale 
1  vol.,  octavo,  Price  :  10  francs.  (Published  by  the  Ministry  of 
Public  Works  in  the  series  called  "Maritime  ports  of  France  "  (1). 

—  VoiSIN  (J.).  —  Report  on  the  most  recent  works  constructed  at 
the  more  important  seaports.  Boulogne.  XHth  Navigation  Congress, 
Philadelphia,  1912,  1  pamphlet,  octavo  (N°  95),  Plate  2,  fig  8. 
Extension  of  the  Carnot  jetty;  plate  3,  figs.  12  and  13.  Landing 
stage  for  the  tender  "Holland." 


(1)    This    work     is     obtainable    from    Messrs.    Beranger,    librarian    and 
publisher,  15,  rue  des  Saints-Peres,  Paris. 
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BREST  (COMMERCIAL  HARBOUR) 


In  order  to  remedy  the  insufficiency,  both  as  regards  length  and 
breadth,  of  the  present  wharves,  and  to  make  it  possible  for  large 
vessels  wishing  to  make  use  of  the  present  graving  dock,  to  b^  able 
to  come  alongside  the  quay,  either  before  entering  or  on  leaving 
the  dock,  it  was  decided  to  construct  in  the  commercial  harbour 
at  Brest  (Departement  of  Finistere)  (Fig.  17.)  a  deep  wharf  all 
along  trie  western  side  of  the  east  jetty,  40  metres  (43. T  yards)  in 
front  of  the  arris  of  the  jetty. 
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Fig.  17.  —  Plan  of  the  naval  and  commercial  harbours. 

Behind  the  wall  of  the  wharf,  a  platform  53  metres  in  width 
will  be  built;  in  front  of  it  a  mooring  50  metres  in  width  will  be 
dredged. 

The  main  dimensions  of  the  works  (fig.  18)  are  as  follows: 

Length  of   the  wharf 268  metres   (293.1  yards) 

Width  of  the  platform  in  rear,  inclu- 
ding the  width  of  the  coping  of  the 

existing  jetty 50  metres  (  54.6  yards^ 
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Width  of  the  bottom  of  the  mooring 

in   front  of   the  wharf   ....       50  metres  (   54.6  yards) 

Height  of  the  arris  of  the  wharf  (+8.70  metres)  (28  feet  5.7 
inches)  (approximately  0\50  metres  (19.6  inches)  above  the  highest 
tide  level). 

Depth  of  the  bottom  of  the  mooring  ( — 12.00  metres)  (39  feet 
3.6  inches)  (approximately  12.50  metres  (40  feet  11.2  inches)  below 
the  lowest  known  tide  level). 

The  wharf  will  consist  of  a  series  of  arches  as  follows. 

11  arches  of  17  metres  (18.6  yards)  with  a  rise  of  3.50  metres 
(11  feet  5.5  inches)  carried  on  2  abutments  10.50  metres  (34  feet 
4.6  inches)  in  thickness  and  10  piers  of  6  metres  (19  feet  7.8  inches) 
in  thickness,  of  which  the  foundations  have  been  carried,  by  means 
of  workings  in  compressed  air,  down  to  the  rock  at  a  level  of  (— 15 
metres). 

Length  of  the  piers  and  arches  ...     15  metres  (16.38  yards) 

The  total  estimated  cost  amounts  te  3,200,000  francs  (£128.000). 

The  cost  will  be  borne,  as  to  665,000  francs  (£26,600)  by  the 
Departement  of  Finistere,  as  to  770,000  francs  (£30,800)  by  the 
town  of  Brest  together  with  a  further  contribution  of  135,000 
francs  (£5400)  the  estimated  amount  of  the  local  custom  duties 
on  the  materials,  and  as  to  865,000  francs  (£34,400)  by  the  State 
out  of  the  amounts  annually  voted  for  the  improvement  and  exten- 
sion of  seaports. 

• 
•  * 

Trie  construction  of  a  graving  dock  (Fig.  18),  —  which  was 
begun  in  1903  —  in  the  N.  E.  angle  of  the  main  dock,  and  the 
joining  up  the  dock  walls  with  the  existing  ones,  have  provided 
the  port  of  Brest  with  graving  appliances  far  more  appropriate 
to  modern  requirements  than  the  two  gridirons  which  had  been 
used  up  to  the  present,  and  of  which  the  largest  was  only  of  110 
metres  (120.3  yards)  overall. 

The  following  are  the  principal  dimensions  of  the  works: 
Available  length  of  the  graving  dock  225.00  metres  (246  yards). 
Width  at  the  foot  of  the  dock  walls    26.71  meters  (29.2  yards). 
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Depth  of  water  at  the  lowest  ebb  tides  12.60  metres  (41  feel 
3.1  inches). 

The  entrance  lock  is  on  the  level  of  ( — 4.40  metres). 

(These  dimensions  differ  from  those  originally  proposed,  which 
were  for  a  dock  of  200  metres  (218.7  yards)  in  length,  22  metres 
(24.06  yards)  in  breadth  across  the  bottom  and  of  12  metres  (39 
feet  3.6  inches)  in  depth.) 

The  line  of  keel-blocks  is  laid  horizontally.  The  iron  keel-blocks 
and  the  wooden  false  keel-blocks  which  are  attached  to  them, 
have  a  combined  height  of  1.20  metres  (3  feet  11.3  inches);  the 
tops  of  the  keel-blocks  and  the  bed  of  the  cradle  are  on  the  level 
of  (—4.40). 

At  this  level  the  width  of  the  entrance  lock  is  exactly  26.77 
metres  (29.3  yards).  The  side  walls  of  the  lock  are  on  a 
slope  of  1/6. 

In  cross-action,  the  lock-walls,  whose  distance  apart  at  the  level 
of  ( — 4.67  metres)  is  27.32  metres  (29.8  yards),  are  built  in  three 
steps  of  1  metre  (39.3  inches)  in  width  at  the  levels  of  (  +  0.05 
metres),  (+2.55  metres)  and  (  +  5.40  metres).  The  coping  is  on 
the  level  of  (  +  8.70  metres),  and  at  this  level  the  distance  between 
the  lock-walls  is  36.11  metres  (38.29  yards). 

Owing  to  the  nature  of  the  platform  in  which  the  graving  dock 
was  to  be  constructed  (a  slope  of  clayey  soil,  perfectly  watertight, 
resting  on  a  sub-soil  of  similar  nature),  the  blocks  forming  the 
inclosure  were  sunk  by  trenching  underneath,  but  rows  of  broken 
rock  which  had  been  set  up  to  retain  the  clay  slope  were  met  with 
and  caused  considerable  flooding. 

The  removal  of  these  rocks,  sometimes  from  the  interior  of  an 
inclosure  of  stakes  and  sheeting  piles,  by  the  help  of  divers  or  of 
rock  dredgers  worked  by  means  of  steam  cranes,  was  very  diffi- 
cult. 

Usually  when  one  of  these  rows  of  rocks  was  met  with  in  the 
platform  it  was  packed  with  clay. 

The  total  cost  of  the  works  will  amount  to  6,320,000  francs 
(£252,800),  of  which  1,000,000  francs  (£40,000)  were  subscribed 
by  the  Chamber  of  Commerce,  1,000,000  francs  (£40,000)  by  the 
town  of  Brest,  2,300,000  francs  (£92,000)  by  the  ministry  of  marine 
and  2,020,000  francs  (£80,000)  by  the  ministry  of  Public  Works 


89 


i  < , .  //  j// ./  //■ , , ,,, 


-du.    6  '    A» 


^3'CcXJiA  cfc  cloovtl.  dhc  JLou> 

JL?5 


(_1.oo) 


kWi^i^^^L 


Jexx.  -©c/mvawvovt  d  ivot^doiv 


"p  C/C4  » VOW  vo  \ 


^LcX-O&Z.     Oe      t  '  CM. 


<Lu^        5vcdL  . 


i^vW  ,>-*.  '  t«g 


v  «?,**** 


p 


<5^£u)\i    <)e  ^3>ce^>t, 


Fig.   18.  —  Partial  plan  of  the  port  of  Brest  showing  the  works 

under  construction. 
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Th-e    estimated    cost     of    the     woilks    was    4,500,000    francs 
(£180,000). 

(From  iv formation  supplied  by  Mr.   MONT1GNY,  Ingenieur  des 
Fonts  et  Chaussees,  40,  boulevard  Gambetta,  Brest,  Finistere.) 


Digue  du  Sud 

Grand  bassin  du  Nord-Est 

Forme  de  xadoub 

Feu  permanent  d'horison,  fixe  vert 

Jetee  de  l'Est 

Quai  a  grande  profondeur 

Souille 


Items  mentioned  in  Fig.  18. 
=   South  jetty. 
=   Main   North-East  basin. 
=   Graving  dock. 
=   Fixed   green   light. 
=   East  jetty. 
=   Deep   water   wharf. 
=   Mooring. 
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BREST  (NAVAL  PORT). 


Fig.   19.  —  General  plan  of  two  graving  docks  at  Laninon. 
Chambre  de  remplissage  de  la  forme     =    Filling  chamber  of  n°  10  dock. 

n°  10 
Chemin  de  roulement  =   Carriage  way. 

Usine  d'epuisement  =    Emptying  works. 


92  — 


In  1910  the  construction  of  two  large  graving  clocks  was  begun 
at  Laninon  (Fig.  19.)  in  the  naval  port  of  Brest  (see  the  general 
plan  of  the  port  on  page  86).  The  two  graving  docks  are  intended 
for  the  careening  of  the  very  largest  warships.  They  will  be  in 
working  order  in  1915. 

The  following  are  the  main  details  : 

Available  length 250  metres   (274.4  yards) 

Width  of  the  entrance  lock 

(rectangular).      .      .        36  metres   (   39.4  yards) 

Sill  at  the  level  of (—8.00  metres) 

(That  is  to  say  8.60  metres  (28  feet  1.4  inches)  below  the  level 
of  the  lowest  ebb  tides). 
Coping  at  the  level  of  .     .      .     .(  +  10.50  metres) 
That  is  to  say  2.30  metres  (7  feet  6  inches)  above  the  level  of  the 

highest  flood-tides). 
The  cross-section  of  the  graving  docks  does  not  present  any  pro- 
jection beyond  the  section  of  the  entrance  lock.  Each  lock  is  closed 


M,7o)0      »  2 


'•i,oo) 


l-«.76)^:?M 


m 


Ci  lambrc  kinal&L ;      "^ 


SJJ3L 


m£& 


0J 


i. 


'Cham 


Ire  dcs  lomjics- 


Port  etarche 


_j/foe  dcyafqvrfure  dpppliqye 


E! 

ft 


5 


5» 


trf&T 


I 


ft 

i 

G 
X 


— iat-^4 


$  : 


SSo^s\H$J!kgl  i^_; Idjvjswnsde  3_ W ±&tQ. iJ*ooU££jf<l 

jL Porlee_37™JJ) j| 

Lojyu_eurtgtaIe_37Z&0_ J 


Fig.  20.  - 
Chambre  des  galets 
Pont  etanche 
Aiguille  etanche 
Chambre  des  pompes 
Axe  de  la  fourrure  d'applique 
7  divisions  de  3  metres 
Portee  37.10  m. 
Longueur  totale  37.80  m. 


Elevation  of  the  gates. 

=   Wheel  chamber. 
=   Watertight  gate. 
=  Watertight  pointer. 
=   Pump  chamber. 
=  Axis  of  the  liner. 
=   7  sections  of  9  feet  9.9  inches. 
=   Extent  of  reach,  40.5  yards. 
=   Total  length  41.4  yards. 
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by  means  of  a  gate  on  wheels  (Fig.  20)  whose  principal  dimensions 
are  as  follows. 

Length 37.80  metres  (41.4  yards) 

Width 7.50  metres  (24  feet  6  inches) 

Height  of  the  axis  of  the  upper 
girder  above  the  wheel-track  .      .      .      17.46  metres   (19.08  yards) 

The  estimated  cost  including  the  wheel-gates  and  the  pumping 
apparatus  amounts  to  15,200,000  francs  (£610,000). 

This  cost  will  be  entirely  borne  by  the  ministry  of  marine. 

Mr.  Thevenot,  engineer  of  the  Ponts  et  Chaussees,  who  drew  up 
the  plans,  is  in  charge  of  the  works,  under  the  superintendence  of 
Mr,  Mallat,  chief  engineer  of  the  Ponts  et  Chaussees. 

(From  information  supplied  by  Mr.  MALLAT,  Ingenieur  en  chef , 
Direct eur  des  travaux  hydraidiques  du  port  militaire  de  Brest,  Naval 
Arsenal,  Brest,  Finistere.) 

Bibliographia  :  Bezault  and  Thevenot.  —  Port  militaire  de 
Brest.  —  Construction  de  deux  formes  de  radoub  sur  les  terre-pleins 
de  Laninon.  Annales  des  Ponts  et  Chaussees,  1913,  II  (March- 
April),  pp.  260-335,  3  plates. 
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PORT  OF  CALAIS 


The  programme  of  the  works,  to  be  carried  out  in  the  port  of 
Calais  (Department  of  the  Pas-de-Calais),  authorised  by  the  Act 
of  the  12th  July  1911,  will  require  a  total  expenditure  of  1,500,000 
francs  (£300,000)  and  includes   : 

a)  The  deepening  of  the  mooring  at  the  foot  of  the  S.  E.  wharf 
of  the  West  dock. 

b)  The  reconstruction  of  the  West  jetty. 

c)  The  improvement  of  the  channel  on  the  right  of  the  tidal 
whaf. 

The  quay-wall.  —  The  present  quay-wall  (Fig.  21)  is  cons- 
tructed on  a  foundation  as  the  level  (  +1.75)  above  the  zero  of  the 
charts  and  the  required  mooring  ground  would  require  dredging 
being  carried  out  to.  a  level  of  ( — 2.00).  The  wall  will  be  rebuilt  at 
about  8  metres!  (26  feet  2.4  inches)  in  rear  of  and  under  the  shelter 
of  the  old  wall.  Its  rests  on  a  caisson  foundation  sunk  by  means 
of  compressed  air  to  the  level  of  ( — 4.50) ;  the  outside  slope  is  1/8 
and  the  with  at  the  base  is  of  6  metres  (19  feet  7.8  inches)  the  total 
height  being  12.97  metres  (42  feet  6.9  inches). 


Port  of  Calais. 

a.  Deepening  of  the  mooring  at  the  foot  of  the   S.    E.    wharf,  of  the 

West  dock. 

b.  Reconstruction  of  the  West  jetty. 

c.  Improvement  of  the  channal  on  the  right  of  the  tidal  jetty. 

Items  mentioned  in  Fig.  21. 


Jetee  est 
Ecluse  -de  chas-se 
Brise-lames  du  Sud 
Quai  de  maree 
Avant-port 
Bassin  a  flot 
Bassin  des  cha.sses 
Terrains  miiitaires 
Jetee  ouest  a  demolir 

Jetee  ouest  en  construction 

Estacade  de  protection. 
Talus  d'absorption 


=   East  jetty. 

=   Emptying  lock-gate. 

=    South  breakwater. 

=    Tidal  wharf. 

=    Outer  harbour. 

=    Dock. 

=   Waste  water  basin. 

=    Military  ground. 

=   West  jetty  which  is  to  be  pulled 
down. 

=   West  jetty  in  course  of  construc- 
tion. 

=    Protecting  dyke. 

=   Absorption  slope. 
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Plaa  of  the  port  of  Calais,  showing  the  work' 
m  course  of  construction. 
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The  scheme  includes  the  construction  of  240  metres  (262.4  yards) 
of  quay,  and  of  a  footwall  10  metres  (32  feet  9  inches)  in  length 
for  an  inclined  slip. 

The  W  est  jetty.  —  The  rebuilding-  of  the  old  western  jetty  (Figs 
21  and  22)  in  masonry  and  timbering  is  necessitated  by  the  dela- 
pidated  condition  of  the  present  jetty  owing  to  tne  following  causes. 

1°  The  decomposition  of  the  mortar ; 

2°  The  destruction  of  the  timber  owing  to  the  ravages  of  sea- 
worms  ; 

3°  The  strain  en  the  foundations  caused  by  the  dredging  of  the 
channel,  which  owing  to  the  demands  of  the  international  postal 
service  have  to  be  carried  down  to  more  than  6  metres  (19  feet  7.8 
inches)  below  the  foundations  of  the  western  works. 

Advantage  has  been  taken  of  the  rebuilding  to  modify  the  trace 
of  the  work,  SO'  as  to  improve  the  entrance  to  and  the  state  of  the 
outer-harbour  when  there  are  storms  at  sea. 

With  this  object,  the  new  West  jetty  has  been  planned  so  as  to 
converge  towards  the  East  jetty;  the  entrance  will  remain  of  the 
same  width  as  at  present  (130  metres  =  142.2  yards) ;  the  jetty-head 
will  be  carried  back  20  metres  (21.8  yards)  to  the  South  so  as  to 
bring  the  line  of  the  jetty  heads  in  a  N.  Westerly  direction,  in 
order  to  reduce  the  effect  of  waves  coming  in  with  a  N.  Easterly 
gale,  which  are  found  to  be  the  most  destructive  to  the  harbour 
works;  finally  a  breakwater  will  be  built  across  and  at  the  end 
of  the  channel  caused  by  the  converging  together  of  the  jetties 
and  will  break  up  the  waves  before  they  enter  the  outer  harbour. 

The  jetty  will  be  330  metres  (360.8  yards)  in  length  and  will 
rest  on  metal  caissons  embedded  in  mortar,  sunk  by  means  of  com- 
pressed air,  and  carried  down  to  levels  of  ( — 5.00)  and  ( — 8.00)  ; 
it  will  terminate  towards  the  North  with  a  pier  head  whose  foun- 
dations are  laid  on  the  level  of  ( — 8.00),  with  a  base  of  15. TO  me- 
tres (51  feet  5  inches)  in  length  and  10.68  metres  (34  feet  11.5 
inches)  in  width,  it  will  be  carried  to  the  Southwards  along  a  sea 
wall  which  will  join  the  land  wall. 

The  masonry  blocks  of  the  infrastructure,  5.40  metres  (IT  feet 
8.2  inches)  wide  at  the  base,  will  be  successively  at  the  levels  of 
(  +  3.92)  (+4.52)   and  (+6.92  and  will  carry  an  openwork  ferro- 
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concrete  superstructure  whose  upper  deck  will  be  of  4  metres  (4.37 
yards)  available  width. 

The  breakwater  will  consist  of  an  absorbtion  slope,  having  a 
gradient  of  1/4,  99  metres  (108.25  yards)  m  length  and  92.23 
metres  (100.8  yards)  in  width;  this  slope  will  come  up  against  a 
triangular  berme  ending  on  the  channel  side  in  a  scour-prevention 
wall  of  masonry,  constructed  by  means  of  compressed  air  on  cais- 
sons embedded  in  mortar  and  sunk  to  the  level  of  ( — 6.00)  to  the 
East  and  to  the  level  of  ( — 5.00),  to  the  West;  this  wall  will  be 
topped  with  a  ferro-concrete  embankment  whose  upperdeck  will  be 
of  2  metres  (6  feet  6.6  inches)  in  width  between  the  hand-rails. 

Improvement  of  the  channel.  —  This  is  to  do  away  with  the  bars 
existing  at  the  foot  of  the  west  retaining  wall  (Fig.  21)  at  the 
very  narrowest  portion  of  the  channel,  so  as  to  facilitate  the  entrance 
and  exit  oi  the  mail-steamers  to  the  outer  harbour.  It  will  increase 
the  available  width  of  the  channel  from  55  metres  (60.14  yards)  to 
84  metres  (91.86  yards),  at  a  level  of  ( —  4.00)  and  will  make  a 
mooring  of  80  metres  (87.49  yards)  in  length  having  a  depth  of 
5  metres  (16  feet  4.5  inches)  at  the  lowest  ebb-tides. 

To  do'  this,  it  will  be  necessary  to  protect  the  foot  of  the  west 
retaining  wall  which  is  at  too  high  a  level  (  +1.92),  so  that  it  may 
be  possible  to  link  it  up  by  means  of  firm  slopes  with  the  proposed 
bed  of  the  channel. 

This  work  will  consist  chiefly  in  the  construction  of  a  scour-pre- 
vention wall  of  330  metres  (360.8  yards)  in  length,  composed  of  a 
mass  of  shingle-concrete  and  cement  of  about  2  metres  \6  feet  6.6 
inches)  average  width,  inclosed  m  a  double  casing  and  coated  with 
a  facing  of  rough  ashlar  0.35  metres  (13.7  inches)  in  depth. 

The  lower  portion  of  the  concrete  will  pass  at  the  level  of  ( — 0.50) 
through  the  open  girder  work  whose  ties  are  at  the  approximate 
level  of  (+1.32). 

The  embankment  running  to  the  shore  will  start  from  a  level  of 
(  +  0.50),  that  is  to  say  1  metre  (3  feet  3.3  inches)  above  the  lowest 
point  of  the  concrete  of  the  scour-prevention  wall,  and  will  reach 
the  bottom  of  the  dredged  channel  at  the  level  of  ( — 5.00)  by  slopes 
of  1  in  5  which  experience  has  shown  are  firm  at  such  levels. 

*  * 
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The  expenditure  attaching  to  the  various  improvements  which 
are  mentioned  in  the  Act  of  the  30th  July,  1911,  are  scheduled  in 
the  following  tables,  which  show  the  cost  to  be  borne  by  each  of 
the  parties;  the  State,  the  town  of  Calais  and  the  Chamber  of 
Commerce. 


Nature  of  the  work 

Share 
of  the  State 

Contribution 
from  the  Cham- 
ber of  Com- 
merce 

Contribution 

from  the 

town 

Total 

a)    Deepening    of    the 
mooring  at  the  foot  of  the 
wall  of  S  E  wharf  of  the 

h)    Rebuilding    of     the 

c)  Improvement  of  the 
channel  to  the  right  of  the 

Totals. 

Francs 

2,657,500 
(£  106,300) 

158,000 
(£  6,34u) 

Francs 

1,650,000 
(£  66,000) 

2,657,000 
(£  106,300) 

168,500 
(£    6,140) 

4,476,000 
(£  1 79,040) 

Francs 

65,000 
(£    2,600) 

185,000 
(£   7,440) 

8,000 
(£  320) 

258  000 
(£  10.360) 

Francs 

1,715,000 
(£  68,600) 

5,500,000 
(£  220,040) 

335,000 
(£  13,400) 

2,816,000 
(£    112,640) 

7,550,000 
(£302:040) 

Liernes 
Bordage 
Fruit 
E-stran 
Ferme 

Moellons  simplement  equarris  et  as- 
sises 
H.   M.   de  vive  eau  d'equinoxe 

H.   M.  de  morte  eau  ordinaire 

B.   H.  morte  eau  ordinaire 

B.  M.  vive  eau  ordinaire  (0.00)  des 
cartes  marines 


Items  mentioned  in  Fig.  22. 

PORT  OF  CALAIS 
Reconstruction  of  the  West  jetty. 

=   Ties. 


=  Planking. 

=  Slope. 

=  Beach. 

=  Tiuss. 

=  Squared  blocks  in  courses. 

=    High  water  level  of  equinoctial 
spring  tides. 

==   High  water  level  of  ordinary  neap- 
tide's. 

=    Low  water  level  of  ordinary  neaj 
tides. 

=    Low  water  level  of  ordinary  sprinc 
tides  on  the  charts. 
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The  expenditure  to  be  borne  by  the  State  is  covered  by  the  budget 
of  the  Ministry  of  Public  Works. 

The  expenditure  to  be  borne  by  the  Chamber  of  Commerce  will 
be  covered  by  means  of  a  loan  calculated  on  the  estimated  pro- 
duct of  the  local  tolls  now  in  force  and  whose  collection  is  delayed 
until  required. 

The  share  of  the  town  of  Calais  corresponds  to  the  estimated 
local  custom  receipts  on  the  materials  used. 

(From  information  supplied  by  Mr.  VOISIN,  Ingenieur  en  chef 
du  service  maritime  du  Pas-de-Calais,  Boulevard  du  Chatillon,  3, 
B o uio gne-sur-M er .  Pas-de-Calais.) 


BibliOgraphia  :  LEDOUX  (Leon).  —  Travaux  d' amelioration  du 
port  de  Calais.  Les  travaux  publics,  November,  1910,  pp.  321-325, 
3  figs. 

VOISIN  (J.).  —  Report  on  the  most  recent  works  constructed  at 
the  more  important  seaports.  Calais.  Xllth  Navigation  Congress, 
Philadelphia,  1912,  1  pamphlet,  octavo  (N°  95),  p.  3, 
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PORT  OF  CETTE 

1.  —  A  decree  of  the  26th  December  1912  declared  the  following 
works  which  were  to  be  carried  out  at  the  port  of  Cette  (Departe- 
ment  of  the  Herault)  to  be  of  public  interest  : 

1°  The  improvement  of  the  ship  canal,  which  includes  : 

a)  The  reconstruction  of  the  bridge  of  Montpellier; 

b)  The  removal  of  the  Regy  bridge; 

c)  The  reconstruction  of  the  bridge  «  des  Moulins  ». 
2°  The  widening  of  the  Algiers  wharf. 

3°  The  construction  of  a  wharf  at  the  spot  known  as  the  «  Chan- 
tier  des  Ingenieurs  »  (Engineers'  work-yard). 

* 

Ship-canal.  —  The  wharves  of  the  ship-canal  are  at  present  con- 
nected by  three  swing-bridges  (the  Montpellier,  Regy  and  des 
moulins  bridges),  whose  channels  have  a  width  varying  from  19-10 
metres  (62  feet  6.5  inches)  to  21  metres  (68  feet  9.3  inches)  at  the 
normal  water-level  and  from  16.60  metres  (54  feet  4.3.  inches)  to 
20  metres  (65  feet  6  inches)  at  a  level  of  ( — T.30). 

All  three  carry  a  single  track  road,  are  worked  by  hand,  and 
are  constructed  of  two  iron  cantilever  ends  meeting  in  the  centre  of 
the  channel. 

The  new  Montpellier  bridge,  on  which  work  was  begun  in  1913, 
will  consist  of  a  single  span,  carrying  a  double  track  with  footpaths 
on  the  corbelling,  worked  by  electricity  and  spanning  a  channel  of 
30  metres  (98  feet)  in  width. 

The  axis  of  the  new  bridge  wil  coincide  exactly  with  that  of  the 
present  bridge  whose  western  abutment  will  merely  be  prolonged 
to  the  South,  so  as  to  allow  of  sufficient  space  for  the  mouvement 
of  the  butt  during  the  rotation  of  the  bridge  and  the  extra  width 
given  to  the  channel  will  be  obtained  by  cutting  back  the  masonry 
forming  the  east  abutment. 

The  principal  dimensions  of  the  work  are  as  follows  : 
Level  of  the  foundation  of  the  walls  limiting  the 

new  abutments 8.50  metres 

Level  of  the  top  of  the  coping  of  the  tow  path.     .      .  +1.10  metres 


5  - 
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Metallic  span. 


Length  along  the  axis  of  the 

end  girders  (butt-end)     . 
Length   along  the  axis  of  the 

end  girders  (span)     . 
Total    length    of     the     bridge 

along  the  axis    of    the    end 

girders 

Width  of  the  roadway  . 
Width  between  the  axes  of  the 

end  girders 

Width  between  the  hand  rails 
Height  of  the  end   girders   at 

the  extremity  of  the  butt. 
Height  of  the  end   girders   at 

the  extremity  of  the  span     . 
Height  of  the  end    girders  on 

the  right  of  the  pivot 


21.12  metres   (69   feet  2.3  inches) 
37.29  metres  (40.79  yards) 


58.41  metres  (63.86  yards) 
4.70  metres  (15  feet  4.7  inches) 


5.70  metres  (18  feet  8      inches} 

8.70  metres  (28  feet  5.4  inches) 

2.70  metres  (  8  feet  10    inches) 

2.30  metres  (  7  feet  6.2  inches) 

3.37  metres  (11  feet  0.5  inches) 


The  plans  drawn  up  for  the  new  bridge  «  des  Moulins  »  are  the 
same.  Here  also  the  metal  span  carrying  a  double  track  will  be 
pivoted  on  the  western  abutment,  will  be  worked  by  electricity  and 
will  span  a  channel  of  30  metres  (32.8  yards)  in  width. 

The  demolition  of  the  Regy  bridge  does  not  call  for  any  special 
description. 

The  work  on  these  3  bridges  is  intended  to  give  sea-going  ships, 
by  widening  the  channels,  faiclities  for  manoeuvring  which  at 
present  are  wanting.  The  substitution  of  a  double  track  for  the 
single  track  roadway  which  exists  at  present  will  also  be  of  advan- 
tage to  traffic  on  the  roads.  Moreover  the  removal  of  the  Regy 
bridge  will  increase  the  length  of  the  wharves  along  which  vessels 
can  moor  between  the  Montpellier  bridge  and  the  wet  dock  of 
Peyrade. 

Widening  of  the  Algiers  wharf.  —  The  actual  width  of  the 
Algiers  wharf  is  20  metres  (21.87  yards)  and  is  made  up  as  follows: 
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platform  10  metres  (10. 9G  yards);  road  way  T  metres  (22  feet  111 
inches) ;  footpath  3  metres  (9  feet  9.9  inches). 

The  retaining  wall  of  the  existing  wharf  is  laid  at  the  level  of 
( — 5.00).  The  new  wall  will  be  built  15  metres  (16.4  yards)  in  front 
of  the  present  wall  and  the  foundation  will  be  at  the  level  of 
(— 8.35). 

The  width  of  the  platform  will  this  be  increased  from  10  to  25 
metres  (10.9  to  27.3  yards)  without  any  excessive  diminution  of 
the  area  of  the  new  dock. 

The  widening  of  the  platform  of  the  Algiers  wharf  and  the 
reconstruction  of  the  wharf  with  a  great  increase  of  depth  will 
allow  freighted  ships  to  come  alongside  easily  and  will  facilitate 
commerce. 

Construction  of  a  wharf  at  the  spot  known  as  the  aChantier 
des  Ingenieurs  ».  —  The  wharf  which  has  been  designed  is  to  join 
up  the  ends  of  the  walls  already  existing  alongside  the  New  and 
Virla  bridges. 

This  wall   will   be  built  of  masonry   laid   without   mortar   and 

whose  foundations  will  be  on  the  level  of  ( — 3.00).  It  will  therefore 

only  be  possible  for  barges  as  used  on  inland  waterways  to  come 

alongside  and  make  use  of  it. 

* 
*  * 

The  total  cost  is  reckoned  at  1,994,200  francs  (£79,768)  and  is 
made  up  as  follows   : 

Rebuilding  the   Mont  pel  Her   bridge  465,000  francs   (£18,600) 

Rebuilding  the  «des  Moulins»  bridge  615,000  francs  (,£24,600) 

Removal  of  the  Regy  bridge  .      .      .  205,000   francs   (£  8,200) 

Widening  of  the  Algiers  wharf  .      .  510,000  francs   (£20,400) 

Removal  of  the  Regy  bridge  205,000   francs  (£  8,200) 

Widening  of  the  Algiers  warf.  .  .  510,000  francs  (£20,400) 
Widening  of  the  wharf  at  the  spot 

known  as  the  «Chantier  des  Inge- 

nieurs)) 65,000   francs   (£  2,600) 

Total.      .      .      .     1,860,000   francs  (£74,200) 
General   initial  expenditure.      .      .      .        134,200   francs   (£  5,368) 

Grand  total.      .      .     1,994,200   francs   (£79,768) 
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The  town  of  Cette  has  agreed  to  contribute  to  the  expenses  of 
this  work  a  sum  equal  to  the  amounts  recevable  from  the  local  taxes 
on  the  materials  employed,  estimated  at  84,200  francs  (£3,368). 

The  surplus,  1,910,000  francs  (£76,400),  will  be  borne  as  to 
one  moiety  by  the  State,  and  the  rest  by  the  Chamber  of  Commerce 
of  Cette. 

The  financial  contribution  of  the  latter  therefore  amounts  to 
955,000  francs  (£38,200).  It  has  also  agreed  to  find  the  necessary 
sums  in  the  event  of  the  estimated  amount  not  being  sufficient  to 
complete  the  work. 


(From,  information  supplied  by  Mr.   DOMERGUE,   Ingenieur   en 
chef  des  Fonts  et  Chanssees,  a  Montpellicr,  Heraidt.) 
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PORT  OF  LE  CROISIG  (1) 

At  the  present  time  the  work  of  renewing  a  timber  towage  plat- 
form (Fig.  23)  which  was  falling  into  bad  repair  owing  to  the 
ravages  of  worms,  by  the  construction  of  a  new  work  in  ferro- 
concrete, is  being  carried  out  at  Le  Croisic  (Departement  of  the 
Loire  Inferieure,  28  kilometres  [17.4  miles]  from  St-Nazaire). 
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Fig.  23. 


Elevation   d'une   travee   courante    de 

l'estacade  en  beton  arme 
Profil  transversal 
Zero  des  cartes  marines 


Elevation  of  a  span  of  the  ferro- 
concrete haulage  platform. 
Cross-section. 
Zero  level  on  the  charts. 


The  dimensions  of  the  work  are  as  follows  : 

Length 3f4.00  metres   (343.3  yards) 

Width  of  the  platform  between 

the  hand  rails 1.80  metres   (5   feet) 

.Distance  from  axis  to  axis  of 

the  trusses 6.50  metres   (21   feet  3.4  inches) 


(1)    See  "Maritime  portion  of  the  river  Loire"  p.  51. 
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The  cost,  which  is  estimated  to  amount  to  79,000  francs  (£3,160) 
will  be  entirely  borne  by  the  State. 

There  is  no  reason  to  expect  any  increase  in  the  dues  or  of  the 
traffic,    from  this  work. 

(From  information  supplied  by  Mr.  TARTRAT,  Ingenieur  en 
chef  des  Fonts  et  Ckaussees,  Saint-Nazaire,  Loire  Inferieure.) 
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PORT  OF  DUNKIRK 
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Fig.  24.  Port  o-f  Dunkirk. 
=   Channel. 


=    Outer  harbour. 

=   Wet  dock. 

=    Maritime  railway  station. 

=    Provisional  outfall  canal. 

=    Depth  of  water  in  the  dock. 

=  at     neap     tides      (34     feet 

4.7  inches). 
==  at    spring     tides     (37     feet 

8  inches). 
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The  Act  of  the  3rd  February  1910,  authorised  the  construction 
of  a  5th  wet  dock  in  the  Freycinet  basin  of  the  port  of  Dunkirk 
(Departement  of  the  Nord). 

The  construction  of  this  dock — 500  metres  (546.8  yards)  in 
length,  not  including  the  evolution  basin,  and  120  metres  (131.2 
yards)  in  breadth,  —  will  allow  of  1,350  metres  (1,476.3  yards) 
of  new  wharves  being  available  to  the  shipping  industry,  which 
will  be  of  the  greatest  value  to  the  working  of  the  port,  owing  to  the 
great  increase  of  trade,  and  will  render  it  accessible  to  vessels  of 
large  tonnage.  This  new  dock  will  communicate  with  N°  4  dock  by 
means  of  a  passage  25  metres  (27.34  yards)  in  width;  a  single  span 
bridge  of  60  metres  (65.6  yards)  in  length,  carrying  a  double  track 
roadway  and  a  line  of  rails,  will  stretch  across  the  passage.  The 
bridge  will  be  worked  by  electricity. 

The  principal  dimensions  of  the  wharves  are  :  Foundation  of 
lime  concrete  and  rubble  8.70x1.50  metres  (28  feet  6  inches  x  4  feet 
11.2  inches)  between  girders  at  a  level  of  ( — 6.00);  height  of  the 
wall  13.65  metres  (44  feet  8  inches) ;  width  at  the  base  8,025  metres 
(26  feet  1.3  inches) ;  width  at  the  top  2.50  metres  (8  feet  2.2  inches) ; 
slope  of  facing  1/20. 

The  wall  is  of  masonry  composed  of  stone  blocks  faced  with 
courses  of  ashlar. 

The  work  is  estimated  to  cost  15,000,000  francs  (£600,000).  The 
cost  will  be  borne  by  the  State,  with  the  assistance  of  contributions 
from  the  town  and  from  the  Chamber  of  Commerce,  whose  subven- 
tion will  amount  to  7,500,000  francs  (£300,000).  The  town  and 
Chamber  of  Commerce  will  recoup  themselves  by  means  of  a  ton- 
nage due  of  0.70  francs  (7  pence)  levied  on  the  registered  tonnage 
of  the  ships  using  the  port,  (0.54  francs  (about  5  1/2  pence)  of 
which  will  go  to  the  town  and  0.16  "francs  (about  1  1/2  pence)  to  the 
Chamber  of   Commerce). 

The  necessary  revenue  .should  amount  to  375,000  francs  -(£15,000) 
per  annum,  and  this  is  already  ensured  by  the  traffic  of  the  existing 
docks. 

The  estimated  increase  of  traffic  should  amount  to  600,000  tons. 
The  amount  accrueing  in  dues  from  such  a  tonnage  has  not  been 
taken  into  account.     It  may  be  reckoned  as  equivalent  to  a  registered 
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tonnage  of  400,000  tons,  which  multiplied  by  0.70  francs  would 
produce  280,000  francs  (£11,200)  per  annum. 

*  * 

The  works  of  extension  of  docks  nos  3  and  4  in  the  Freycinet 
basin,  which  were  mentioned  m  the  Act  of  the  24th  December  1903, 
were  begun  in  1909.  This  same  Act  had  authorised  the  purchase 
of  about  200  hectares  (494,2  acres)  of  ground  for  future  extension 
works  and  for  other  important  works  which  it  was  necessary  to 
construct  before  hand  or  by  reason  of  the  extension  of  the  afore 
mentioned  docks,  such  as,  removal  of  fortifications,  alterations  in 
drainage  works  connected  with  the  marshy  land  in  rear  of  Dunkirk. 
The  acquisition  of  the  necessary  land  and  the  construction  of  these 
various  works,  which  we  have  just  mentioned,  was  begun  in  1904, 
and  will  not  be  completed  for  some  years. 

1,400  metres  (1531.1  yards)  of  new  wharves  have  already  been 
made  available,  which  were  absolutely  indispensable  to  the  proper 
working  of  the  port  owing  to  the  increase  of  traffic. 

Principal  dimensions  of  the  wharves  :  foundation  laid  at  a  level 
of  ( — 4.00)  in  lime  concrete  and  rubble  7.20x1.50  metres  (23  feet 
7  inches  x  4  feet  11.2  inches)  between  the  girders;  height  of  the 
wall  11.65  metres  (38  feet  2  inches);  width  at  the  base  6.50  metres 
(21  feet  3.4  inches) ;  at  the  top  2.20  metres  (1  feet  2.4  inches) ;  rear 
face  formed  of  vertical  planes  stepped  back  0.55  metres  (1  foot 
9.7  inches)  at  the  levels  of  (—1.35),  (0.65),  (2.65),  (4.65)  with  a 
step  of  0,95  metres  (3  feet  1  inch)  at  the  level  of  (6.65). 

The  girder  piles  are  1.50  metres  (4  feet  11.2  inches) ) apart ;  they 
are  of  4.00x0.25x0.25  metres  (13  feet  1.2  inches  x  10  inches  x 
10  inches)  along  the  front  line;  and  of  3.00x0.20x0.20  metres 
(9  feet  9.9  inches  x  8  inches  x  8  inches)  along  the  back  line;  the 
sheeting  piles  are  0.08  and  0.06  metres  (2  to  3  inches)  in  thickness, 
the  ties  are  0.20x0.20  metres  (8x8  inches)  and  0.15x0.15  metres 
(6x6  inches). 

The  walls  are  of  stone  work  and  portland  cement,  the  outer  fac- 
ings of  dresser  ashlar,  the  hidden  facings  of  rugged  ashlar. 

The  coping  is  of  granite  0.75  x  0.30  metres  (2  feet  5.6  inches  x  11.8 
inches).  A  number  of  accessory  works  have  been  constructed  f stair- 
cases, ladders,  bollards,  mooring  posts). 
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Composition  of  the  cement:  500  kilograms  (1102.3  lbs)  of  cement 
per  cubic  metre  (1.308  cubic  yards)  of  sand  for  ordinary  work  of 
every  kind;  700  kilograms  (1542.2  lbs)  for  coatings  and  jointing 
work. 

Composition  of  the  mortar  :  lime  and  rubble  :  3  parts  of  lime  to 

3  of  rubble  and  5  of  sand. 

Composition  of  the  concrete  :  3  parts  of  stone  to  2  of  mortar. 
The  whole  cost  of  the  extension  works  in  regard  to  Nos  3  and 

4  docks  amounts  to  8,747,739.20  francs  (about  £349,909),  and  is 
made  up  as  follows  : 


Masonry 5,049,390.52  francs   (about  £201,976) 

Purchase  of  cement.     .     .  833,804.00  francs  (about  £  33,352) 

Work  carried  out  in  com- 
pressed  air 1,323,833.00  francs  (about  £  52,953) 

Arrangement  of  the  plat- 
forms, drains,  etc.    .      .  113,784.86  francs  (about  £  4,551; 

Paving  and  metalling.      .  1,426,926.44  francs   (about  £  57,077) 


Total.      .     .     8,747,739.20   francs  (about  £349,909) 

If  we  add  thereto  all  the  expenditure  on  the  other  works  autho- 
rised by  the  Act  of  the  24th  December  1903  and  that  authorised 
for  the  purchase  of  land,  we  get  the  total  of  26,000,000  francs 
(£1,040,000)  mentioned  in  the  Act. 

As  regards  the  extension  works  properly  so  called  of  Nos  3  and 
4  docks,  the  sum  of  8,747,739.20  francs  (about  £349,909)  men- 
tioned above  represents  both  the  authorised  expenditure  and  the 
actual  expenditure.  The  initial  expenses  accounts  of  the  various 
schemes  were  sufficient  to  make  good  any  loss  in  the  carrying  out 
of  the  work  itself. 

As  regards  the  other  expenses  mentioned  in  the  Act  of  the  24th 
December  1903,  the  purchase  of  the  land  and  the  works  are  still 
uncompleted  and  the  cost  is  therefore  not  as  yet  completely  known. 

The  esimate  was  17,000,000  francs  (£680,000)  and  it  is  probable 
that  it  will  be  greatly  exceeded  (by  about  25  %).  The  cost  is  borne 
by  the  State,  but  the  town  and  the  Chamber  of  Commerce  have 
subscribed  a  sum  amounting  to  about  a  third  of  the  cost  (these  two 
bodies    have  voted    8,220,000    francs    (£328,000)    out    of  a  total 
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of  26,000,000  francs  (£1,040,000).  They  have  been  authorised  to 
collect  dues  of  0.70  francs  (T  pencee)  per  ton  based  on  the  total 
tonnage  of  ships  using  the  port  (of  which  0.54  francs  (about  5  1/2 
pence)  goes  to  the  town,  and  0.10  francs  ((about  1  1/2  pence)  to  the 
Chamber  of  Commerce). 

The  amount  required  for  the  expenses  of  the  harbour  works  and 
the  sinking  fund  on  the  amount  subscribed  is  about  400,000  francs 
(£'16,000)  per  annum.  This  was  already  ensured  by  the  traffic  in 
the  docks  before  the  extension  of  nos  3  and  4  docks. 

The  probable  increase  in  trade  will  amount  to  600,000  tons  cor- 
responding to  about  400,000  tons  of  shipping  liable  to  tonnage  dues. 
The  extra  receipts  should  therefore  amount  to  280,000  francs 
(£  11,200). 

We  may  call  attention  to  the  fact  that  the  original  scheme  on 
which  the  estimates  were  drawn  up  has  only  been  modified  at  one 
point:  a  wharf  of  brickwork  and  concrete  has  been  substituted  over 
a  length  of  200  metres  (218.73  yards)  for  a  wharf  of  dressed 
stone. 

The  «  Compagnie  Generale  des  Travaux  Publics  et  Partiouliers  », 
59,  rue  de  Provence,  Paris,  has  carried  out  the  work. 

14  cranes  and  3  capstans,  all  worked  by  electricity,  have  been  in 
operation  since  October  1913,  along  the  wharves  of  nos  3  and  4  docks 
of  the  port  of  Dunkerk. 

These  machines,  which  have  been  constructed  by  the  «  Sooiete 
de  Construction  et  de  Location  d'Appareils  de  Levage,  62,  rue 
Vitruve,  Paris,  are  arranged  as  follows  : 

On  the  west  wharf  of  N°  3  dock  and  the  East  wharf  of  N°  4  dock 
there  are  electric  overhead  travelling  cranes,  of  which  4  on  each 
wharf  have  a  lifting  power  of  1  1/2  tons;  the  width  of  the  rail- 
track  is  15.25  metres  (49  feet  11.3  inches). 

The  cranes  are  alongside  the  textile  sheds  which  are  built  on 
the  embankment  separating  Nos  3  and  4  docks. 

On  the  west  wharf  of  N°  4  dock  there  are  4  electric  overhead  tra- 
velling cranes  with  a  lifting  power  of  1  1/2  tonis,  2  with  a  power 
of  3  tons  and  a  width  of  rail-track  of  10.75  metres  (35  feet  2.5 
inches)  ;  and  3  electric  capstans,  each  of  a  1/2  ton  power  for  working 
the  trucks.  e 

These  machines  all  work  on  a  500  volt  continuous  current  which 
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is  distributed  through  underground  conduits  starting  from  a  trans- 
former .'station  which  receives  a  3  phase  alternating  current  of 
3,000  volts  and  50  periodicity.  This  station  is  fitted  with  static 
transformers,  commutators  and  a  Thomson  Houston  dynamo  de- 
signed to  absorb  any  sudden  excess  of  pressure  on  the  3  phase 
system. 

The  undergrund  conduits,  through  whicn  passes  an  armoured 
cable  containing  2  continuous  current  conductors,  extend  for  2,227 
metres  (2,345  yards).  Switch  boxes  for  connecting  up  with  the 
cable  are  fitted  every  20  metres  (21.8  yards.) 

The  cost  of  the  work  is  estimated  at  860,000  francs  (£34,400). 

The  cost  of  the  1  1/2  ton  cranes  with  a  span  of  15.25  metres  (49 
feet  11.3  inches)  comes  out  at  38,500  francs  (£'1540)  and  for 
those  with  a  span  of  10.75  metres  (35  feet  2.5  inches)  at  31,000 
francs  {£  1480).  The  3  ton  cranes  cost  49,000  francs  (£  1960). 

The  cost  of  the  3  capstans  is  10.100  francs  {£  404). 

The  total  of  860,000  francs  includes  the  cost  of  the  rail-tracks 
over  a  length  of  1,463  metres,  the  underground  conduits  for  the 
continuous  current  and  the  transformer  station  and  its  fittings.  It 
is  on  this  amount  of  860,000  francs,  which  corresponds  with  the 
actual  cost,  that  the  estimate  of  expenditure  has  been  drawn  up. 

The  work  is  to  the  order  of  and  will  be  paid  for  by  the  Chamber 
of  Commerce  of  Dunkrk. 

No  alteration  has  been  made  in  the  scheme*  during  the  course 
of  the  work. 

(From  information  supplied  by  M.  BOURGEOIS,  inge- 
nieur  en  chef  du  Service  Maritime  du  Departement  du 
Nord,  Dunkirk.) 


BibliOgraphia  :  VOTSIN  (I.)  —  Report  on  the  most  recent  works 
complet  d  at  the  more  important  sea-ports...  Dunkirk.  XII  th.  Xa- 
vigation  Congress,  Philadelphia,  1912,  1  pamphlet,  octavo  (N°  95). 
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RT    OF  HAVRE 


As  regards  the  port  of  Havre  (Departement  of  the  Lower  Seine 
Fig.  25),  there  are  no  very  important  works  whose  construction 
has  been  definitely  decided  upon  in  the  course  of  the  past  year, 
but  there  are  some  works  in  course  of  construction  which  have  been 
authorised  in  relatively  recent  times,  to  wit  : 

1°  The  extension  of  the  harbour  (Act  of  the  lltn  February,  1909); 

2°  The  works  in  connection  with  deepening  the  approach  (Decree 
of  the  18th  May.  1912). 

The  first  series  of  works  (1°)  includes  the  construction,  to  the 
south  of  the  present  harbour  works,  by  means  of  reclaiming  part  of 
the  estuary  of  the  Seine,  of  a  tidal  basin  of  about  100  hectares 
(247.11  acres)  area,  and  of  a  graving  dock 

The  other  work  (2°)  is  with  a  view  to  lowering  the  level  of  the 
bottom  of  the  outer  harbour  of  Havre  and  of  the  entrance  channel 
thereto,  "from  a  level  of  (-6.00)  to  the  level  of  (-7.50). 

The  object  of  the  above  works  was  to  give  to  Havre  a  new 
maritimeestablishment  capable  of  coping  with  the  necessities  of 
modern  demands  as  regards  large  vessels,  especially  in  the  case  of 
fast  transatlantic  liners,  and  to  increase  the  time  during  which 
vessels  would  be  able  to  enter  and  leave  the  port  without  diffi- 
culty. 

The  new  tidal  basin,  which  was  formed  by  reclaiming  a  portion 
of  the  estuary  of  the  Seine  by  means  of  dykes  (see  Figs.  25,26,27 
and  28)  of  a  total  length  of  4400  metres  (4812  yards),  will  have 
its  bottom  carried  down  at  first  to  a  depth  of  6  metres  (19  feet 
7.8  inches)  below  the  zero  of  the  charts  of  Havre  harbour,  which 
level  is  already  obtainable  in  the  present  outer-harbour  and  the 
entrance  channel,  and  by  means  of  which  the  very  largest  vessels 
such  as  the  S.S.  France  of  the  Compagnie  Generale  Transatlan- 
tique,  can  obtain  a  sufficient  depth  of  water  for  some  six  hours  at 
every  tide. 

A  wharf  (Fig. 29)  1,000  metres  (1093.6  yards)  long, running  east 
and  west  and  whose  foundations  have  been  carried  down  to  the 
level  of  (-16.00  metres),  is  to  be  immediately  constructed  in  the 
north-eastern  part  of  the  basin;  a  mooring  75  metres  (81.9  yards) 
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Fig.  25.     General  plan  of  the  port  of  Havre. 
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m  width,  and  dredged  to  a  depth  of  (-12  metres)  will  come  in 
front  of  this  wharf,  thus  allowing  vessels  to  remain  there  at  anchor, 
whatever  may  be  the  state  of  the  tide. 

The  new  graving  dock  (Fig.  30)  312  metres  (341.8  yards)  in 
available  length,  opens  into  the  tidal  basin.  Its  entrance  passage 
is  of  38  metres  (41.5  yards)  width,  between  vertical  retaining  walls, 
and  the  bottom  is  at  the  level  of  (-8  metres)  so  that  vessels  of  13 
metres  (42  feet  6.9  inches)  can  always  enter  at  high  tide. 

The  dredging  to  a  level  of  (-7.50  metres)  of  the  exterior  channel 
and  the  outher  harbour  will,  in  future,  cause  a  great  improvement 
in  the  means  of  access  to  the  existing  landing  wharves  on  the  south 
bank  of  the  present  outer  harbour,  without  mentioning  the  dredg- 
ing which  is  to  take  place  in  the  future  in  the  tidal  basin,  whose 
entrance  jetties  are  designed  in  view  of  the  bottom  being  dredged 
to  a  depth  of  (-13  metres). 

The  estimated  cost  of  the  extension  works,  without  including  the 
amount  of  the  local  taxation  on  the  materials,  which  is  to  be 
returned  by  the  authorities  of  the  town  of  Havre,  amounts  to 
85,000,000  francs  {£  3,400,000). 

The  Chamber  of  Commerce  of  Havre  will  contribute  a  sum  of 
42,500,000  francs  (£  1,700,000)  towards  the  expenditure,  receiving 
towards  that  amount  sums  of  8,854,167  francs  (about  £354,16?) 
from  the  Department  of  the  Seine  Inferieure,  and  4,000,000  francs 
(£160,000)  from  the  town  of  Havre.  The  remainder  of  the  cost 
will  be  borne  by  the  State. 

In  order  to  allow  of  the  Chamber  of  Commerce  of  Havre  meeting 


I  terms  mentioned  in  Fig.  25. 

Bassin  fluvial  =  Fresh  water  dock. 

Forme  die  radioub  =  Graving  dock. 

Bassin  de  maree  =  Tidal  basin. 

Appontements  =  Landing  stages. 

Nouvel  avant  port  =  New  outer  harbour. 

Avant  port  =  Outer  harbour. 

Arriere  port  =  Inner  harbour. 

Passe    du    Nord-Ouest  en    cours    de    =  North-West  channel  in  course  of 

creusement  construction. 

Digue  sud  =  South  embankment. 

Ecluse  de  La  Placide  =  Lock-gate  of  La  Placide. 
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Fig.  26.     Extension  works  of  the  port  of  Havre.  Western  embankment 

(cross-section). 
Talus  =   Slope. 

Enrochements  =   Broken  stone  foundation. 

Remblais  =   Embankment. 
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Fig.  27.     Extension  works  of  the  port  of  Havre.     South 
embankment    (cross-section). 
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Fig.  28.     Extension  works  of  the  post  of  Havre.     East 
embankment    (cross-section). 
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Fig.  29.     Port  of  Havre.  Cross-section  of  the  tidal 
wharf  under  construction. 
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its  obligations  in  this  matter,  the  Act  of  the  11th  February  1909, 
after  deciding-  upon  the  works,  goes  on  to  authorise  the  Chamber, 
to  levy  an  increase  on  the  dues  previously  authorised,  amounting  to 
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Fig.  30.     Port  of  Havre.     Half  section  of  the  graving 
dock  under  construction. 
Maconnerie  de  briques  =   Brickwork. 

Maconnerie  de  moellons  =  Ashlar. 
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50%,  but  up  to  the  present  the  progressive  increase  of  the  receipts 
from  the  tolls  at  this  port,  owing  to  the  increase  of  traffic,  has 
been  sufficient  to  dispense  with  the  authorised  increase.  As  regards 
the  subscriptions  from  the  Departement  of  the  Seine  Infeneure  and 
the  town  of  Havre,  they  are  covered  by  the  general  receipts  of 
these  bodies  and  are  non-returnable. 

The  estimated  cost  of  the  dredging  of  the  outer  channel  and 
the  new  outer  harbour  amounts  to  5,01)0,000  francs  (£  200,000) 
of  which  1,800,000  francs  (£72,000)  are  the  cost  of  purchase  of 
a  new  dredger  and  of  two  tank  barges. 

The  expenses  will  be  borne,  as  to  one  half  by  the  State  and 
as  to  the  remainder  by  the  Chamber  of  Commerce  of  Havre, 
which,  again  in  this  case,  is  authorised  to  recoup  itself  for  the 
amounts  required  to  meet  the  obligations  entailed,  by  means  of 
tolls. 

The  construction  of  the  various  works  in  question  will  not  fail  to 
ensure  a  fresh  increase  of  traffic  for  the  port,  by  offering  further 
facilities  to  large  liners,  but  it  was  already  necessary  in  view  of 
the  actual  present  traffic,  whose  increase  in  the  years  1908-11  is 
shown  in  the  following  tables,  taken  from  the  official  Custom 
House  returns. 


NUMBER   OF   VESSELS 

REGISTERED   TONNAGE 

WEIGHT  OF   GOODS 

Entries 

Exits 

Total 

Entered 

Left 

Total 

Inwards 

Outwards 

Total 

0 

ge 

6,223 
6,099 
6.168 
6.555 

6,568 

6,318 

,282 

6.807 

12,791 
12,417 
12,450 
13.362 

Tons 
4,546,006 

4,636.351 

4,769,318 

4.959,473 

18,911,148 

Tons 
4,836,410 

4,708,089 

4,785.633 

5,278,414 

19,608,546 

Tons 
9,382,416 

9.344,440 

9,554.951 

10,237.887 

Tons 
2,478,374 

2,436,038 

2,719,413 

2,757,738 

Tons 
1,165,088 

1,232,733 

1,206,932 

1,357.928 

Tons 
3,643,462 

3.668,771 

3,926,345 

4.115.666 

25.045 

25.975 

51.020 

38,519,694 

10,391.563 

4,962,681 

15,354,244 

. 

6,261 

6,494 

12,755 

4.727,787 

4.902,137 

9,629.924 

2,597,890 

1,240,670 

3,838.561 

(From  information  supplied  by  M.  DiJCROCQ,  ingenieur 
en  chef  des  Fonts  et  Chanssees,  charge  du  Service  Maritine 
de  la  Seine  Inferieare.  Havre). 
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Bibliographia:  VoiSIN  (J.)  Report  on  the  most  recent  works  com- 
pleted at  the  more  important  sea-ports..  Le  Havre.  Xllth  Inter- 
national Navigation  Congress,  Philadelphia,  1912.  1  pamphlet. 
(N°  95)  plate  1,  fig  1:  The  new  port;  plate  2,  fig.  9.  10  and  11; 
Cross-Sections  of  the  West,  South  and  East  embankments. 

—  DANTIN  (Ch.)  Les  travaux  d'amelioration  et  d'agrandissement 
du  port  de  Havre. Genie  Civil,  29th  June,  1912,  pages  173-182,  16 
figs.  1  plate,  (full  detailed  account). 

—  Zanen  (F.),  Rimbaut  (J.)  et  Descans  (L.).  Note  sur  les 
travaux  d'amelioration  du  port  de  Havre.  Annales  des  Travaux 
Publics  de  Belgique,  1912,  N°  6,  pages  1089-1117,  2  plates. 

—  The  port  and  harbour  of  Havre  (France).  (Plans,  cross-sec- 
tions and  description  of  the  developpement  and  engineering  works 
of  this  French  port.)  Engineering  News,  Sept.  19th,  1912. 
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LORIENT  (COMMERCIAL  HARBOUR) 
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Fig-.  31.     Plan  of  the  port  of  Lorient. 


Avant  port 

Port  de  guerre 

Chenal  d'acces 

Appontement  en  charpente 

Nouvelle  ville 

Chemin  d'acces  et  voie  ferree 

Anse  de  la  Perriere 

Rade  de   Lorient 

Carriere  de  la  Marine 

Digue  d'acces 

Quai 

Tirant  d'eau  de  9.00  metres  au-des- 
sous  du  niveau  des  plus  basses 
mers  a  1.00  metre  du  quai 


Outer  harbour. 

Naval  harbour. 

Entrance  channel. 

Timber  landing  stage. 

New  town. 

Approach  road  and  railway. 

Bay  of  La  Perriere. 

Anchorage  of  Lorient. 

Naval  quarry. 

Dyke  road. 

Wharf. 

Draft  of  water  of  9.00  metres 
(29  feet  5.7  inches)  at  the 
lowest  tides  within  one  metre 
(3  feet  3.3  inches)  of  the  wharf. 
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A  new  wharf  in  the  roadstead  of  Lorient  (Departement  of  Finis- 
tere)  at  the  point  called  «Kergroise»,  is  at  the  present  moment  under 
construction,  being  destined  to  replace  a  timber  pier,  which  is  sit- 
uaded  at  the  extremity  of  the  outer  harbour,  and  is  used  as  a 
landing  stage  for  the  coasting  trade.  But  whereas  this  class  of 
trade  is  falling  at  Lorient,  only  reaching  some  15,000  tons,  the 
coal  trade,  consisting  mainly  of  coals  imported  from  England,  and 
that  of  mine  props,  which  are  exported  to  that  country,  increases 
each  year  (amounting  to  over  200,000  tons  in  1912,  and  probably 
to  over  300,000  tons  in  1913).  The  new  wharf  is  designed  to  cope 
wiui  this  increase  of  trade. 

The  length  of  the  wharf  will  be  112.50  metres  (123  yards),  the 
width  of  the  platform  being  about  40  metres  (43.7  yards).  The 
depth  of  water  at  the  lowest  tides,  which  was  originally  designed 
to  be  5  metres  (16  feet  4.5  inches),  has  been  increased  to  9  metres 
(29  feet  5.7  inches)  at  the  demand  of  the  Naval  authorities  to  faci- 
litate the  revictualling  of  war-ships  in  the  anchorage. 

The  whole  cost,  which  is  estimated  at  1,071,525  francs  (£42,861), 
will  be  shared  by  the  Navy  (contribution  of  210,000  francs 
[£  8,400]  and  permission  to  make  partial  use  of  a  quarry  belonging 
to  it);  by  the  Chamber  of  Commerce  of  Lorient  (contribution  of 
357,486  francs  [£14,299]),  and  by  the  town  of  Lorient  (contribu- 
tion of  123,000  francs  [£4,920]  and  return  of  the  local  taxation 
on  the  materials  used   :  20,000  francs    [£800]). 

* 
*  * 

The  Chamber  of  Commerce  has  applied  for  authority  to  install 
steam  cranes  of  a  lifting  power  of  3  tons  along  the  wet  dock,  and 
of  5  tons  on  the  new   Kergroise  dock. 

(From   information  supplie  (1)  by  M.    MECHIN,   Inge- 
nieur  ordinaire  des  Fonts  et  C/iaussees,  a  Lorient.) 


(1)    Except  the  last  paragraph. 
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Fig.  32.     Port  of  Lorient.     Plan  of  the  building  dock  and 
plan  of  the  graving  dock  N°  3. 


Perres  maconnes  a  45% 


Masonry     stepping     at     a     slope 
of  45%. 
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A  covered  construction  dock  (Fig.  32)  has  been  constructed  at 
the  naval  harbour  of  Lorient  (Departement  of  Finistere),  on  the 
left  bank  of  te  Scorf  f.  This  dock,  which  is  specially  reserved  for 
the  construction  of  large  naval  units,  is  intended  to  replace  the 
building  slips  and  do  away  with  the,  necessity  of  launching.  Its 
dimensions  are  as  follows;  length,  245  metres  (267.9  yards); 
width  of  the  dock  gate,  36  metres  (39.3  yards);  sill  at  a  level  of 
(-1)  ;  bottom  of  the  dock  at  the  level  of  (-2). 

The  estimated  cost  amounts  lo  about  2,230,000  francs  <(£  89,200) 
not  including  the  roofing  or  the  initial  expenditure.  It  is  estimated 
that  the  roofing  and  the  rolling  bridges  will  cost  about  1,420,000 
francs  (£  56,000). 

At  the  close  of  1912,  the  contract  was  placed  for  the  construction 
of  graving  dock  N°  3,  in  the  Arsenal  of  Lorient  (Fig.  32),  which 
is  intended  for  the  completion  of  and  repairing  of  battle  ships. 
The  dimensions  are  as  follows:  length  196  metres  (214.2  yards) 
width  of  the  dock-gates,  36  metres  (39.3  yards)  (vertical  retaining 
walls);  bottom  at  a  level  of  (-T). 

The  estimated  cost  amounts  to  about  4,810,000  francs  (£192, TOO) 
not  including  the  initial  expenditure.  Both  the  above  mentioned 
works  are  being  built  at  the  expense  of  the  State. 


• 

•  • 


It  is  also  adviseable  to  note  that  in  order  to  facilitate  the  entry 
and  exit  of  large  vessels,  the  work  of  blasting  away  the  rooks 
south  of  the  «  Banc  du  Turc  »  to  a  level  of  (-7)  was  begun  on  the 
25th  January,  1913.  The  object  in  view  has  now  been  realised. 
The  estimated  cost  was  74,100  francs  (£  2,964) ;  it  will  probably 
come  out  at  a  rather  less  sum  by  about  700  francs  (£28).  The 
exact  cost  of  the  work  is  not  yet  ascertained.  (Contractors  :  Messrs. 
Hersent,  60,  rue  de  Londres,  Paris.) 

With  the  same  object  in  view,  and  in  order  to  allow  of  the  en 
trance,  not  at  all  hours,  but  on  any  day  of  the  year  —  of  large 
battleships  into  the  anchorage  of  Lorient  by  obtaining  a  level  of 
(-7)  throughout,  the  removal  of  the  rocks  north  of  the  «  Banc  du 
Turc  »,  the  Kerne vel    rock  and  the  rocks  along  the  western  channel 
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was  decided  upon,  but  the  work  of  which  the  cost  has  not  yet 
even  been  estimated,  has  not  as  yet  been  the  object  of  any  approved 
scheme. 

The  town  of  Lorient  contributes  a  sum  of  500,000  francs 
(£  20,000)  towards  the  improvement  of  the.  anchorage  and  the 
channels.  We  may  consider  the  removal  of  the  rocks  in  question 
as  part  of  the  works  towards  the  cost  of  which  the  town  has 
subscribed.  The  entire  cost  of  the  improvement  works  of  the 
anchorage  and  channels  cannot  be  at  present  estimated  precisely. 
But  it  should  be  found  that  a  sum  of  2,000,000  francs  (£  80,000) 
would  be  very  near  the  actual  cost. 

* 
•  • 

The  work  of  erection  of  an  electric  «  titan  »  crane  capable  of 
lifting  a  weight  of  150  tons  was  begun  at  the  close  of  1910  and 
completed  in  1912  (Constructors  Messrs  Magnard  and  Company. 
Fourchambault,  Nievre).  It  is  intended  for  use  in  fitting  out  bat- 
tleships. Its  radius  of  action  is  of  23  metres  (75  feet  3.9  inches) 
with  a  weight  of  150  tons;  39  metres  (128  feet  9  inches)  with 
75  tons  and  47  metres  (153  feet  11.1  inches)  with  20  tons;  these 
distances  being  calculated  from  the  pivot  which  is  7  meters  (22  feet 
11.1  inches)  in  rear  of  the  arris  of  the  wharf.  The  crane  rests  on 
a  foundation  of  two  blocks  of  masonry,  sunk  by  means  of  com- 
pressed air  to  levels  of  (-17.96)  and  (-13.31). 

An  adjacent  wharf  54  metres  (59.05  yards)  in  length,  links  the 
foundation  of  the  new  crane  to  the  foundations  of  an  old  crane 
of  160  tons  lift  whose  radius  of  action  was  too  small.  It  consists 
of  a  viaduct  of  4  arches  of  10.125  metres  (33  feet  1.7  inches)  span, 
resting  on  piles  sunk  by  compressed  air,  and  carries  on  its  upper 
surface  a  flooring  of  ferro-concrete,  which  partly  rests  on  an  old 
wharf  and  partly  on  a  pile  foundation  constructed  for  the  purpose. 

The  depth  of  water  obtainable  against  the  quay  wall,  on 
which  the  crane  stands,  is  8  metres  (26  feet  2.4  inches)  at  low  water. 

The  construction  of  the  foundation  (contractor,  Mr.  Combe,  sub- 
contractor authorised  by  Messrs  Magnard  and  Cy)  did  not  give 
rise  to  any  particular  difficulty. 

The  cost  of  the  work  amounted  to  : 
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For  the  construction  of  the  wharf  285,784  francs  (£11,419) 
(amount  of  the  contract  price  under  certain  conditions  301,500 
francs  [£12,160]  which  was  increased  by  an  additional  estimate  to 
318,994  francs  [about  £  12,760]) ; 

For  the  construction  of  the  crane  261,366  francs  (£10,454),  not 
including  the  allowances  that  may  be  made  in  respect  to  claims 
(amount  of  the  contract  price  under  certain  conditions  255,268  fr. 
[about  £10,211]) ; 

For  the  crane  itself  655,363.80  francs  (about  £  26,214)  (contract 
price  650,000  francs  [£  26,000]  afterwards  increased  to  655,363.80 
francs). 


(From  information  supplied  by  Mr.   DE  LARMINAT, 
Ingenieur  en  chef  des  Fonts  et  Chaussees,  Direct eur  des 
travaux  hydrauliques  de  la  Marine,   L orient,  Arsenal. 
(Finistere). 


BibliOgraphia  :  BAZIN  (R.).  -  Grue  de  150  tonnes  du  port  mi- 
litaire  de  Lorient,  Genie  civil,  22  February,  1913,  pages  321-323, 
figs.  ;  and  Annates  des  Travaux  publics  de  Belgique,  1913,  N°  3, 
June,  p.  616,  fig.  11. 
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PORT  OF  MARSEILLES 

A  decree  of  the  24th  February,  1913  authorised  the  deepening  of 
the  various  basins  and  the  alteration  in  the  Abattoir  channel,  at  the 
port  of  Marseilles. 

The  work  of  deepening  the  basins  was  requisite  owing  to  the 
increase  in  the  size  of  vessels  of  late  years,  and  more  especially,  to 
make  the  depht  of  water  in  the  various  docks  similar  to  the  draught 
that  will  be  permissible  in  the  Suez  Canal  (8.84  metres  (29  feet)] 
from  the  1st  January,  1914.  That  part  of  the  Joliette  basin  which 
is  along  the  river  quay  will  be  dredged  to  the  level  of  ( — 8  metres) 
below  the  low-water  level. 

A  level  oi  ( — 9  metres)  will  be  obtained  throughout  the  remain- 
der of  the  basin,  and  in  such  parts  of  the  Lazaret,  d'Arenc,  Mari- 
time Railway  Station  and  the  Pinede  basins,  where  this  draft  is  not 
already  obtainable. 

We  may  note  here  that  the  National  basin  already  has,  since  1911, 
a  depth  of  at  least  9  metres  (29  feet  5.7  inches)  throughout  its  whole 
area. 

By  means  of  the  alterations  in  the  Abattoir  channel,  it  is  proposed 
to  facilite  the  access  of  liners  to  the  Maritime  Railway  Station,  the 
d'Arenc  and  Lazaret  basins.  This  channel  consists  of  two  equal 
sized  openings  30  metres  (32.8  yards)  in  width,  spanned  by  a  swing- 
bridge  resting  on  a  central  pivot;  on  the  western  side,  the  width  of 
the  opening  will  be  increased  to  50  metres  (54.6  yards) ;  on  the  east 
side  it  will  be  reduced  to  25.40  metres  (31  yards).  Moreover,  the 
platform  of  the  bridge,  which  at  present  only  carries  a  double  road 
track,  will  be  rebuilt  so  as  to  allow  of  its  carrying  a  railway  line 
in  addition  to  the  double  track. 

Dredging  work 5,000,000  francs  (£200,000) 

Alterations  in  the  Abattoir  channel.     2,600,000   francs  (£104,000) 

(£304,000) 


Total  cost.     7,600,000   francs  (£304,000; 


The  work  will  be  carried  out  at  the  expense  of  the  State,  apart 
from  the  following  contributions  : 

Chamber  of  Commerce  of  Marseilles.  3,800,000   francs  (£152,000) 
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Dock  and  Wharehousmg  Company 
of  Marseilles 

Town  of  Marseilles,  repayment  to 
the  State  of  the  local  custom  taxes 
levied  on  the  materials  employed 
in  the  alterations  to  the  Abattoir 
channel,  estimated  at 


200/000  francs  (£     8,000 


80,000  francs   i£     3,200) 


The  Chamber  of  Commerce  will  recoup  itself  by  means 
of  a  tax  on  the  sum  produced  by  the  existing  tolls  now  in  force  at 
the  port  of  Marseilles,  which  tolls  are  levied  partly  on  the  registered 
tonnage  of  the  ships  entering  the  port,  and  partly  on  the  goods 
landed  there. 

The  completion  of  the  work  will  undoubtedly  contribute  to  the 
increase  of  traffic  of  the  port,  but  it  is  impossible  to  estimate  the 
extra  amount  which  will  result  under  the  various  heads  of  wharfage 
dues,  tolls,  charges  for  the  use  of  the  port  equipment,  etc. 


• 
•  • 


The  graving  dock  N°  1  (Fig.  33),  for  vessels  of  200  metres 
(218.7  yards)  in!  length,  and  whose  construction  was  started  on  in 
November,  1909,  was  opened  to  traffic  on  the  14th  June,  1913. 
It  is  the  largest  of  the  seven  docks  composing  the  graving  facilities 
of  the  port  of  Marseilles.    Its  principal  dimensions  are  as  follows  : 

Available  length. 200  metres  (218.7  yards) 

Width  at  the  level  of  the  lower  steps.  25  metres  (  27.3   yards) 

Widen  at  the  level  of  the  coping    .      .  31  metres   (   33.9  yards) 

With  of  the  entrance 25  metres  (  27.3  yards) 

Depth  on  the  bottom  and  on  the  keel 

blocks  at  the  entrance 9  metres   (29  ft  5.7  inc.) 

Longitudinal  slope  of  the  bottom  of 

the  dock 2.5  mm  per  metre  (25  10000) 

The  length  of  the  new  graving  dock  was  limited  by  the  dimen- 
sions of  the  future  repairing  wet  dock,  which  acts  as  a  passage  to 
the  various  graving  docks,  and  which  is  at  the  present  time  being 
enlarged  and  deepened ;  it  is  however  quite  sufficiently  large  for 
the  vessels  which  at  present  call  at  Marseilles  or  are  likely  to  call 
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there  for  the  next  few  years,  which  will  give  time  for  the  study  and 
construction  of  larger  graving  docks  on  some  other  site. 

Dock  n°  7  was  built  in  the  open  without  any  difficulty  arising 
other  than  the  construction  of  a  coffer-dam  for  the  construction  of 
the  entrance  chamber,  which  suggested  the  idea  of  making  use  of 
a  circular  coffer-dam. 


\^&ujpn  en,  A>c<3u?cflcc  . 


Fig.  33.     Poxt  of  Marseille.     Cross-section  of  the 
graving-dock  N°  7. 


The  work  was  carried  out  under  the  supervision  of  Mr.  Batard- 
Razeliere,  Ingenieur  en  chef  des  Ponts  et  Chaussees,  and  of  M.  Gas- 
sier, Ingenieur  des  Ponts  et  Chaussees,  on  behalf  of  the  Dock  and 
Wharehousing  Company  of  Marseilles,  who  are  the  grantees  of  the 
graving  docks. 

The  total  cost  is  estimated  to  amount  to  3,000,000  francs 
(£120,000).  The  whole  of  the  work  is  now  completed  but  the 
accounts  are  not  yet  all  settled. 

The  whole  of  the  expense  will  be  borne  by  the  Dock  and  Whare 
housing  Company  of  Marseilles,  the  grantees  of  the  graving  docks. 
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It  will  be  covered,  as  in  the  case  of  the  other  graving  clocks,  by  the 
receipts. 

The  construction  of  dock  N°  T  was  rendered  imperative  by  the 
specification  of  the  concession,  in  view  of  the  increase  in  the  dimen- 
sions of  vessels. 

(From  information  supplied  by  Mr.  BATARD-RAZELIERF 
Ingenieur  en  chef  des  Fonts  et  Chaussees,  14,  rue  Mantaux, 
Marseilles.) 


Bibliographia  :  GASSIER.  —  Note  sur  l'emploi  d'un  batardeau 
metallique  demi-circulaire,  etabli  pour  la  construction  de  la  forme 
de  radoub  n°  7  du  port  de  Marseille.  Annales  des  Fonts  et  Chaus- 
sees, 1913,  4,  pp.  196-199,  I  plate. 

—  SABOURIN  (A.)  and  DuBAR  (F.).  —  Les  agrandissements  du 
port  de  Marseille.  Technique  moderne,  15  Sept.,  1913,  pp.  117-183, 
1  plate,  plan  of  the  port. 

- —  VoiSIN  (J.).  —  Report  on  the  recent  works  constructed  at  the 
more  important  seaports.  Marseilles.  Xllth  International  Naviga- 
tion Congress.  Philadelphia,  1912,  1  pamphlet,  octavo  (N°  95), 
pp.  17-1"9. 
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PORT  OF  NANTES  (1) 

The  improvement  and  extension  works  of  the  port  of  Nantes 
(Departement  of  the  Loire  Inferieure)  which  were  authorised  m  the 
Act  of  the  7th  July  1913,  are  intended  to  cope  with  the  ever  increas- 
ing activity  of  this  port,  which  will  probably  receive  a  considerable 
impetus  from  the  opening-  of  the  Panama  Canal.  (The  course  of  the 
river  Loire  between  Nantes  and  its  mouth  is  shown  on  the  attached 
map  (Fig.  34). 

The  means  of  coming  alongside  and  unloading  had  become 
insufficient  for  the  traffic  it  was  called  upon  to  serve,  and  it  was 
necessary  to  construct  new  works  for  the  purpose.  But,  at  the  same 
time,  it  was  necessary  to  design  a  scheme  for  the  works,  as  a  whole, 
which  would  allow  of  the  automatic  upkeep  of  the  moorings  which 
were  to  be  formed  alongside  these  works. 

As  a  matter  of  fact,  at  the  present  time,  at  low  water  there  is  very 
little  ebb-tide  at  Nantes  itself.  The  various  obstacles  along  the 
bed  of  the  river  (weirs,  sills  of  bridges  ,etc.)  have  so  great  an  effect 
on  the  action  of  the  tide  as  to  produce  at  this  moment  a  fall  of 
1.80  metres  (5  feet  11  inches)  over  3  kilometres  (1.864  miles),  that 
is  between  the  upper  and  lower  extremities  of  the  port,  so  that  there 
is  no  accumulation  of  water  below  Nantes,  and  the  rate  of  flow 
per  second  differs  very  little  from  the  ordinary  rate  of  flow  of  the 
river.  \ 

The  rate  of  flow,  at  certain  points,  falls  as  low  as  0.10  metres 
(3.93  inches)  per  second  and  the  sediment  brought  down  in  solution 
settles  with  great  rapidity. 

The  proposed  works  are  essentially  designed  to  remove  this 
slowness  of  flow  ;  the  amount  of  water  retained  at  neap  tides  will 
be  increased  from  400,000  cubic  metres  to  7  or  8  million  cubic  metres. 
The  minimum  speed  will  therefore  be  0.40  metres  (15.7  inches). 
Under  these  conditions  the  silt  will  no  longer  settle  upon  the 
moorings  which  are  to  be  constructed  along  the  proposed  wharves, 
and  it  will  easily  be  possible  to  maintain  without  any  difficulty 


(1)   See  "Maritime  portion  of  the  river  Loire". 
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Fig.  34.     Nantes  and  the  river  Loire. 
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minimum  depths  of  S  metres  (26  feet  2.4  inches)  below  low  water 
level. 

The  works  include  : 

The  construction  of  a  wharf  1,691  metres  (1,849.2  yards)  in  length 
in  the  reach  of  Pirmil; 

The  construction  of  a  graving  dock; 

The  regulation  of  the  flow  of  the  Loire  above  Nantes  over  a 
length  of  21  kilometers  (13.049  miles),  and  the  pulling  down  and 
rebuilding  of  the  Madeleine  and  Pirmil  bridges. 

Wharves  under  construction.  —  The  new  wharves,  the  works  of 
which  are  already  partly  contracted  for,  will  be  constructed  along 
the  right  bank  of  the  Pirmil  reach,  below  the  railway  bridge  carry- 
ing the  line  from  Nantes  to  Pernio,  up  to  the  manufacturing  works 
which  have  been  built  at  the  end  of  the  Antilles  wharf.  They  will 
have  a  total  length  of  1,691  metres  (1,849.2  yards)  (1). 

The  administration  of  the  Ponts  et  Chaussees  has  selected  two 
types  of  wharf,  according  to  the  nature  of  the  sub-soil ;  up-stream 
and  down-stream,  where  the  rock  foundation  is  at  over  12  metres 
(13.1  yards)  below  the  zero  of  the  charts,  the  foundations  will 
consist  of  ferro-concrete  piles,  on  which  the  masonry  will  rest. 
These  piles  will  be  spaced  at  intervals  of  2.74  metres  (9  feet) 
measured  from  axis  to  axis  along  the  length  of  the  wharf,  and  at 
intervals  of  2.66  metres  (8  feet  9.2  inches)  across  the  width  of  the 
wharf.  They  will  have  an  octagonal  section  of  0.50  metres  (19.6 
inches)  between  the  parallel   faces,   and  the  heads  will  be  capped 


(1)    See  the  "plan  of  improvement  works"  plate  1,  fig.  4,  report  95,  by 
Mr.  Voisin,  chief  engineer,  at  the  Xllth  Congress.   Philadelphia,  1912. 

Items  mentioned  in  Fig.  34. 

Carte  montrant  Le  cours  de  la    Loire  =  Map   showing   the   course   of   the 

entre      Nantes   et  son      embou-  river   from    Nantes   to   the   sea. 

chure  =  Ship  canal  opened  in  189*2. 

Canal  maritime  ouvert  en  1892  =  Ship  canal  opened  in  1892. 

Coupe     transversale     des     nouveaux  =  Cross-section  of  the  new  wharves 

quais  fo.ndes  sur  pieux  en  beton  to    be    built    on     ferro-concrete 

arme  piles. 

Pieux  en  beton  arme  =  Ferro-concrete  piles. 
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with  a  mass  of  concrete  whose  casing  will  be  formed  by  caissons  of 
ferro-concrete  having  15  openings  in  the  underside  through  which 
the  heads  of  the  piles  pass.  The  retaining  wall  of  the  wharf  will 
have  a  thickness  of  2.50  metres  (8  feet  2.2  inches)  at  the  base  and 
of  1.50  metres  (4  feet  11.2  inches)  immediately  below  the  coping, 
which  will  be  0.70  x  0.50  metres  (27.5  inches   x   19.6  inches). 

The  exterior  face  of  the  wall  will  be  vertical,  but  the  interior 
face  will  be  stepped,  each  step'  being  0.50  metres  (19.6  inches)  in 
depth.  Lastly,  flat  iron  stays  will  anchor  this  wall  to  masses  of 
masonry  2x2x2  metres  (6  feet  6  inches  cube),  placed  at  24  metres 
(26.2  yards)  in  rear  of  the  wharf,  in  a  line  with  each  row  of  piles. 
The  cross-section  of  this  wall  is  reproduced  in  Fig.  34. 

In  the  central  portion,  on  the  contrary,  where  the  rock  is  to  be 
found  at  less  than  12  metres  (13.1  yards)  in  depth,  it  will  be  used 
as  a  lower  course  to  a  series  of  piles  spaced  at  intervals  of  15  metres 
(16.4  yards)  apart,  carrying  concrete  arches  of  12  metres  (13.1 
yards)  span. 

The  extrados  of  these  arches  will  be  2  metres  (6  feet  6.6  inches) 
below  the  level  of  the  wharves.  These  will  be  constructed  so  as  to 
be  able  to  carry  a  load  of  6  tons  per  square  metre  (10.7  square  feet). 
The  tops  of  the  wharves  will  be  on  the  level  of  {  +9.80  metres)  and 
their  width  will  be  80  metres  (87.49  yards). 

Graving  dock.  —  A  graving  dock  will  be  constructed  half  way 
along  the  wharves,  as  it  is  required  at  Nantes  owing  to  the  want 
of  sufficient  slips,  but  the  plans  are  not  yet  definitely  decided 
upon.  The  foundations  pi  this  work  will  rest  on  the  plateau  of  rock 
whose  level  varies  from  ( — 3)  to  ( — 7)  metres.  The  level  of  the  bot- 
tom of  the  entrance  will  be  3  metres  below  zero  on  the  charts.  As  the 
very  lowest  tides  reach  the  level  +4.30  metres  at  high  water,  there 
would  thus  be  even  under  the  most  unfavourable  conditions,  an 
available  depth  of  +7.30  metres.  The  entrance  lock-gate  will  have 
a  width  of  23.72  metres  (25.9  yards)  and  the  available  length  of 
the  dock  will  be  170  metres  (185.9  yards),  which  is  quite  large 
enough  for  present  purposes.  It  will,  moreover,  be  possible  to 
lengthen  this  dock  later  on  when  required,  as  it  is  built  at  an 
angle  of  48°  to  the  new  wharves. 

The  retaining  walls,  which   are  faced  with   granite  ashlar,   will 
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have  a  total  height  of  12.80  metres  (41  feet  11  inches)  in  four  steps 
separated  by  horizontal  platforms  1  metre  (3  feet  3.3  inches)  in 
width.  Stairways  will  be  constructed  between  each  of  the  plat- 
forms. 

Regulation  of  the  flow  of  the  Loire  above  IS! antes.  —  This 
scheme,  which  has  been  drawn  up  by  Mr.  Kauf fman,  Ingenieur  en 
chef  des  Ponts  et  Chausisees,  includes  the  transformation  of  a  por- 
tion of  the  Loire  above  Nantes  into  a  tidal  basin. 

In  order  to  carry  it  out  it  will  first  pe  necessary  to  remove  all  the 
obstacles  which  prevent  the  spreading  of  the  rising  tide:  the  weirs 
which  at  present  turn  the  greater  part  of  the  water  into  the  Made- 
leine and  Nord  reaches,  and  more  especially  the  old  bridges,  ihe 
Madeleine  and  Pirmil  bridges,  which  are  built  of  masonry,  each 
consist  of  eleven  arches  of  the  shape  of  an  arc  of  a  circle,  the  total 
width  of  their  spans  on  a  level  with  the  foundations  amounts  to 
107.80  metres  ,(117.8  yards)  and  186.6  metres  (203.9  yards)  respec- 
tively, the  distances  between  the  abutments  being  170  metres  (185.9 
yards)  and  250  metres  (273  yards).  Moreover  the  weakness  of  their 
foundations  has  necessitated  considerable  strengthnmg. 

The  Madeleine  bridge  will  be  rebuilt  on  the  same  emplacement 
and  will  consist  of  three  steel  arches  resting  on  masonry  piers.  The 
total  width  of  the  spans  will  amount  to  155  metres  (169.5  yards), 
"ihe  Pirmil  bridge  will  be  removed  30  metres  (32.8  yards)  down- 
stream, which  will  allow  of  the  present  bridge  remaining  in  use 
during  the  work.  It  will  similarly  consist  of  three  steel  arches, 
whose  total  spans  will  amount  225  metres  (246  yards).  Only  the 
plans  for  the  Pirmil  bridge  are  at  present  settled ;  the  plans  for  the 
Madeleine  bridge  are  at  present  the  subject  of  competition. 

In  order  to  form  a  tidal  basin,  a 'portion  of  the  Loire  above  Nan- 
tes will  be  regulated  over  a  length  of  21.200  kilometres  (13.16  mi- 
les), from  the  railway  bridge  of  the  Vendee  line  up  to  the  point  of 
^intersection  of  the  low  water  springs  and  the  high  water  of  the 
equinoctial  spring  tides. 

The  trace  for  the  bed  of  the  basin  has  been  made  for  low  water 
and  for  the  half -tide,  in  the  same  way  as  has  been  used  as  regards 
the  navigable  portion  of  the  Loire,     between   Montjean     and  the 
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mouth  of  the  Maine  (1).  It  forms  a  kind  of  sinusoidal  curve,  com- 
posed of  arcs  of  circles  whose  radii  are  at  a  minimum  at  the  top  of 
the  curves  and  which  join  together  without  any  straight  lines.  The 
average  bed  of  the  stream  is  tangential  to  the  minor  bed  at  the  tops 
of  the  concavities.  The  widths  are  from  150  to  200  metres  (164  to 
218.7  yards)  for  the  minor  bed  and  from  150  to  300  metres  (164 
to  328  yards)  for  the  average  bed.  At  the  curves,  the  widths  are 
not  so  great,  they  are  from  125  to  165  metres  (136.6  to  180.4  yards) 
for  the  minor  bed  and  from  125  to  250  metres  (136.6  to  273.4 
yards)  for  the  average  bed.  All  these  widths  coming  between  the 
above  limits,  increase  as  they  proceed  down-stream. 

The  minimum  depth  ,at  the  very  lowest-tides  should  be  1.50  me- 
tres (4  feet  11.2  inches)  at  the  bends,  and  2.50  metres  (8  feet  2.2 
inches)  at  the  top  of  the  curves.  These  are  as  a  matter  of  fact  the 
depths  which  have  been  obtained  and  even  largely  exceeded  in  the 
trial  section  on  the  navigable  portion  of  the  Loire.  The  results  of 
the  trials  on  this  section  have  moreover  shown  that  it  will  be  suffi- 
cient to  dredge  a  channel  30  metres  (32.8  yards)  in  width  along 
the  bed  and  of  a  depth  of  1.50  metres  (4  feet  11.2  inches)  beneath 
the  lowest  tide  level;  the  river  itself  will  clear  away  the  remainder 
of  the  bed.  It  will  only  be  in  the  immediate  neighbourhood  of 
Nantes  that  dredgers  will  have  to  maintain  the  direction  of  the 
greater  part  of  the  bed. 

The  cross-sections  have  been  arranged  so  that  the  half -tide  sec- 
tions will  continually  increase  in  size,  as  they  go  down-steam.  They 
will  be  strengthned  by  longitudinal  banks  with  concave  tops  and 
brushwood  embankments  with  convex  tops.  Useless  backwaters 
will  be  blocked  out. 

Dredging  and  removal  of  rocks.  —  The  works  will  be  completed 
by  dredging  and  the  removal  of  rocks  in  the  port  itself.  Along  the 
right  bank  of  the  northern  arm,  the  removal  of  rocks  which  is  new 
being  carried  out  will  be  continued  to  a  level  of  ( — 6  metres)  with  a 
width  of  20  metres  (65  feet  6  inches)  across  the  bottom.  The  very 
lowest  tides  fall  to  the  level  of  (+2  metres);   supposing  that  the 


(1)   See  report   N°  6  by  Mr.   Kauffmann,   chief  engineer,  at  the  Xllth 
International    Navigation  Congress.    Philadelphia,  1912. 
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works  that  are  being  carried  out  on  the  Lower  Loire  cause  the  tide 
to  fall  to  the  level  of  (+0.50  metres),  which  would  be  an  extreme 
limit,  there  would  still  be  a  depth  of  6.50  metres  {21  feet  3.4  inches; 
alongside  the  wharves. 

In  the  reach  of  Pirmil,  the  removal  of  recks  will  be  carried  to  the 
level  of  ( — 7.50  metres),  which  will  give  a  depth  of  at  least  8  metres 
(26  feet  2.4  inches)  with  a  width  of  20  metres  (65  feet  6  inches).  A 
evolution  space,  80  metres  (98  feet  3  inches)  in  width  and  whose 
bottom  will  be  at  a  level  of  ( — 4.25  metres)  will  also  be  arranged. 
There  will  therefore  be  at  the  very  lowest  high  tides,  which  attain 
a  level  of  +4.30  metres,  a  mooring  of  a  minimum  depth  of  8.50  me- 
tres (27  feet  10.1  inches).  Finally  a  space  150  metres  (164.04  yards) 
in  width  will  be  carried  to  the  level  of  (—0.75  metres),  so  as  to 
allow  vessels  drawing  5  metres  (16  feet  4.5  inches)  to  manoeuvre  at 
all  high  tides. 

The  scheme  gave  rise  to  a  certain  amount  of  criticism,  most  of 
which  was  as  regards  the  future  lowering  of  the  low-water  mark. 
Mr.  Kauf fmann  estimates  that  it  will  amount  to  about  70  centime- 
tres i(31.48  inches)  which  would  bring  the  level  of  the  lowest  tides 
down  to  (  +  1.21  metres).  But  inspector-general  Vetillard  considers 
that  the  level  may  fall  as  low  as  (  +  50  metres).  The  foundations 
of  the  older  works  in  the  port,  which  are,  for  the  most  part,  built  on 
wood  piles,  would  therefore  be  uncovered  at  certain  tides.  Mr. 
Kauf  fmann  thinks  however  that  there  is  no  necessity  to  fear  for 
their  safety,  as  this  already  occurs  at  Bordeaux,  and  moreover  it 
is  only  likely  to  take  place  in  summer,  at  a  period  when  the  waters 
are  particularly  full  of  silt;  therefore,  at  low  tides,  the  mud  will 
preserve  the  piles  from  contact  with  the  air. 

The  lowering  of  the  low  water  level  will  bring  about  a  certain 
amount  of  difficulty  as  regards  the  navigation  in  the  northern  arm 
of  the  river,  especially  at  the  mouth  of  the  Erdre,  and  on  the  Sevre- 
The  Administration  of  the  Fonts  et  Chaussees  is  taking  the  neces- 
sary steps  m  this  matter. 

The  scheme  docs  not  include  the  question  of  the  construction  of 
a  wet  dock,  which  will  be  built  on  one  or  other  banks,  if  the  increase 
of  traffic  warrants  the  expense. 
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The  works  which  wc  have  mentioned  above  will  entail  an  expen- 
diture of  28,500,000  francs  (£1,140,00)  made  up  as  follows: 

Establishment  of  a  tidal  basin. 
Establishment  of  a  tidal  basin 

above   Nantes 4,000,000  francs   (£160,000) 

Reconstruction    and   strength- 

ning  of  bridges       .      .  .     6,500,000   francs  (£260,000) 

Embankments,    dredging   and 

removal  of  rocks 5,000,000   francs  (£200,000) 

Wharves  on  the  right  bank  of 

the  Pirmil  reach 8,500,000   francs  (£340,000) 

Graving   dock 4,500,000   franqs   (£180,000) 

Total:     28,500,500   francs   (£1,140,000) 

Half  of  this  expenditure  will  be  borne  by  the  State  and  the  re- 
mainder by  the  Chamber  of  Commerce,  the  general  Council  and  the 
town  of  Nantes.  The  Chamber  of  Commerce  will  pay  the  interest 
on  the  loans  contracted  by  means  of  the  surplus  from  the  tolls 
which  have  been  instituted  for  the  improvement  work  carried  out 
on  the  lower  reaches  of  the  river. 

The  General  Council  and  the  town  of  Nantes  will  impose  special 
rates  to  meet  with  their  extra  expenditure. 

It  is  impossible  to  judge  at  present  what  will  be  the  effect  of  the 
proposed  works  on  the  traffic  of  port. 

• 

•  • 

The  construction  of  the  Roche-Maurice  wharf,  which  was  autho- 
rised by  a  decree  of  the  22nd  May,  1909,  was  begun  in  the  month 
of  July  of  the  same  year  and  was  completed  on  the  11th  Au- 
gust 1913. 

This  work,  which  is  500  metres  (546.8  yards)  in  length,  and  at 
the  foot  of  which  a  depth  of  8  metres  (26  feet  2.4  inches)  is  obtai- 
nable even  at  the  lowest  tides,  will  be  used  for  the  loading  and 
unloading  of  heavy  materials  coming  from  or  destined  for  locali- 
ties on  the  Orleans  railway,  which  serves  the  right  bank  of  the 
port  of  Nantes.  , 
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It  consists  of  a  stage  of  ferroconcrete,  resting  on  piles  40/40 
(16  inches  square)  of  which  some  are  as  long  as  28  metres  (30  6 
yards)  (1).  Notwithstanding  their  great  size,  all  these  piles  have 
been  driven  in  at  almost  the  exact  spot  which  they  were  theoreti- 
cally designed  to  occupy.  The  depth  of  the  piles  in  the  ground 
varies  from  5.90  metres  (19  feet  3.9  inches)  to  19.14  metres  (62  feet 
8.5  metres).  In,  that  part  >where  the  sub-soil  was  almost  wholly  com- 
posed of  sand,  the  work  did  not  give  rise  to  any  difficulties  worth 
mentioning.  In  the  down  stream  portion,  the  piles  before  meeting 
the  rock,  passed  through  a  relatively  soft  layer  of  silt,  which  began 
to  give  way  directly  the  embankment  of  the  platform  was  begun ; 
this  slip  caused  a  certain  amount  of  displacement  of  the  upper 
portion  of  the  down-stream  section  of  the  work. 

The  motion  was  however  easily  stopped  by  means  of  metallic 
bracing,  one  end  of  which  was  fastened  to  the  top  of  the  stage 
whilst  the  other  was  made  fast  to  masonry  walls  50  metres  (54.6 
yards)  in  rear. 

The  total  cost  amounts  to  2,318,000  francs.  It  is  borne  partly  by 
the  State  and  parlly  by  the  Chamber  of  Commerce. 

The  loan  representing  the  sum  subcribed  by  the  Chamber  of 
Commerce,  is  guaranteed  on  the  surplus  from  the  tolls  imposed 
owing  to  the  improvements  in  the  means  of  access  to  the  port  of 
Nantes.  , 

(From  information  supplied  by  Mr.  KAUFFMANN, 
Ingenieur  en  Chef  des  Fonts  et  Chaussees  du  Departe- 
meni  de  la  Loire-Inferieure,  2,  Place  de  VEdit  de  Nan- 
tes,, Nantes  and  the  report  published  in  the  Genie 
Civil  by  Mr.   Ch.    AUBERT.   see  below. 


Bibliographia:  —  AUBERT  (Charles).  -  Le  develcppement  du 
port  de  Nantes.  Etat  aetuel  et  travaux  projetes.G^'/wV  civil.  29th 
November,   1913,  p,  89,  9   figs,  1   plate  41  attached. 


(1)  See  cross-section  of  the  stage,  fig.  10,  plate  III,  and  the  position 
of  the  work,  fig.  4,  plate  I,  report  N°  95  by  Mr.  Voisin,  Ingenieur  en  chef 
Directeur,  Xllth  Congress,  Philadelphia,  1912. 
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—  KAUFFMANN,  M.  —  Report  No.  6.  Xllth.  International  Na- 
vigation Congress.  Philadelphia  1912,  Improvement  of  rivers,  etc. 
Methode  applied  to  the  improvement  of  the  river  Loire. 

—  VoiSIN.  J.  —  Report  No.  95.  Xllth.  International  Navigation 
Congress  Philadelphia.  19.12.  —  Nantes  and  the  Loire,  pp.  12-14, 
30-81.  plate  I,  figs.  4  and  5,  plate  II,  fig.  4,  plate  III,  figs.  8, 
9,  and  10. 
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PORT  OF  NICE 

The  extension  works  of  the  outer  harbour  of  Nice  (Dcpartement 
of  the  Alpes  Maritimes)  which  were  decided  upon  on  the  16th  April, 
1902,  and  were  begun  in  1904,  were  completed  in  July  1912.  They 
include  : 

1.  The  extension  of  the  outer  jety  (Marseilles  type)  over  205 
metres  (256.9  yards)  in  the  direction  of  the  Cap  de  Nice; 

2.  The  construction  of  a  dock  to  the  west  of  the  Lazaret  mole; 

3.  The  removal  of  30  metres  (32.8  yards)  of  the  Carenage  mole 
m  order  to  facilitate  access  to  the  port. 

•  • 

The  outer  jetty  was  formed  : 

a)  Of  a  nucleus  of  stone  blocks*  of  the  first  category  (5  to  150 
kilos  [11  to  330  lbs]) ; 

b)  Of  a  mass  of  artifical  blocks  (4x2.10x2.10  [13  feet  x  6  feet 
10  inches  x  6  feet  10  inches])  laid  in  position,  and  resting  on  a 
mass  of  blocks  of  the  second  category  (150  to  2,000  kilos  [330  to 
4,409  lbs]),  which  completely  covers  the  nucleus  (a)  of  the  first 
category ; 

c)  Of  an  exterior  facing,  carried  down  to  6.50  metres  (21  feet 
3.4  inches)  below  the  level  of  low  water, of  artificial  blocks  not  set 
in  any  order,  and  below  this  level  of  a  facing  of  blocks  of  the 
third  category ; 

d)  Lastly,  of  masonry  superstructure  resting  on  he  blocks  laid 
in  position  (see  b). 

The  carrying  out  of  the  work  dit  not  give  rise  to  any  particular 
difficulty. 

The  quay-walls  of  the  Lazaret  basin  were  constructed  by  means 
of  compressed  air;  their  foundations  are  laid  at  the  level  of  ( — 9.60) 
on  a  layer  of  marl  or  gravel,  topped  by     a  mass  of  hydraulic  lime 


fig.  35.     Port  of  Nice. 
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concrete  5.40  metres  (IT  feet  8  inches)  in  width  and  2  metres  G  feet 
6.6  inches)  in  depth.  The  basin  was  dredged  to  the  level  of 
( — 7  metres). 

The  removal  of  the  Carenage  mole,  which  rested  at  a  level  of 
( — 5.50  metres)  on  a  layer  of  gravel,  was  carried  out  by  means  of 
dredging  after  the  mass  had  been  broken  up  by  means  of  dyna- 
mite. 

The  cost  comes  out  as  follows: 
Extension  of  the  outer  jetty     1,624,567.25  francs  (about  £64,983) 
Construction  of  the  Lazaret 

wharf  and  .shortening  of 

the  Carenage  mole      .      .     1,039,846.21   francs  (about  £41,594) 


Total.     .     .     2,664,413.46  francs  (about  £106,557) 

Extension  of  the  outer  jetty     1,729,303.29  francs  (about    £69,172) 
Construction  of  the  Lazaret 

wharf  and  shortening  of 

the  Carenage  mole.     .     .     1,129,206.40  francs  (about    £45,168) 


Total.     .     .     2,858,509.69  francs  (about  £114,340) 

The  Chamber  of  Commerce  of  Nice  has  subcribed  a  sum  of 
400,000  francs  (£16,000);  and  the  town  of  Nice,  1,400,000 
(£56,000)  towards  the  cost;  the  remainder  is  borne  by  the  State. 

No  material  alteration  was  made  in  the  original  scheme,  except 
as  regards  the  method  of  construction  of  the  quay-walls  which  were 
designed  to  be  of  blocks  of  artificial  stone  and  which  were  even- 
tually laid  and  constructed  by  compressed   air. 

A  Scheme  of  works  to  be  carried  out  in  the  Carenage  basin  was 
authorised  on  the  2  nd  July,  1912,  it  includes: 

1.  The  construction  of  a  wharf  100  metres  (109.3  yards)  in 
length,  to  start  from  the  coal  wharf  in  front  of  the  Carenage  wharf; 


Items  mentioned  in  Fig.  35. 
Travaux  en  cours  d' execution  =   Works  under  construction. 

Travaux  projetes  =    Proposed  works. 

Travaux  termines  =  Works  now  completed. 
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2.  The  construction  of  a  wharf  214  metres  (234  yards)  in  length 
in  front  of  the  Sante  wharf ; 

3.  The  construction  of  two  expansion  slips,  one  50  metres  (54.6. 
yards)  to  the  east  of  the  Lazaret  wharf,  the  other  88  metres  (96.2 
yards)  to  the  west  of  the  214  metres  wharf  (see  2) ; 

4.  The  construction  of  a  sea-wall  along  the  Rauba  Capeu  bach ; 

5.  The  arrangement  of  platforms  in  rear  of  the  two  new  wharves. 

The  new  wharves  have  a  depth  of  water  alongside  of  T  metres 
(22  feet  11.1  inches)  below  the  zero  level  of  low  tides;  they  will 
be  built  either  of  masonry  by  means  of  compressed  ari,  or  of  blocks 
of  artificial  stone  laid  in  position;  the  width  of  the  walls  at  a 
level  of  (—9  metres),  the  foundation  level,  will  be  4.30  metres 
(14  feet  1.1  inches). 

The  sea-wall  will  be  3  metres  (9  feet  9.9  inches)  thick  along  the 
top. 

The  cost  is  estimated  at  1,393,000  francs  (£55,620). 

The  Chamber  of  Commerce  of  Nice  subscribe  a  sum  of  225,000 
francs  (£9,000)  towards  this  expenditure  and  will  levy  a  toll  on 
all  goods  landed  and  discharged,  to  cover  the  expenses  of  the  loan. 

The  town  of  Nice  contributes  493,000  francs  (£19,620)  towards 
this  expenditure. 

(From   information   supplied   by   Mr.    COTTALORDA, 
Ingenieur  en  chef  des  Fonts  et  Chans  sees,  Nice.) 


Bibliographia  :  Houel.  —  Note  sur  les  travaux  d'amelioration 
du  Port  de  Nice.  Annates  des  Fonts  et  Chans  sees,  1913,  1,  pp.  149 
153,  with  plan  of  the  port  of  Nice. 
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PORT  OF  ROUEN   AND  THE  MARITIME  PORTION 

OF  THE  SEINE 

The  general  scheme  for  the  improvement  and  extension  of  the 
port  of  Rouen  (Departement  of  the  Seine  Inferieure)  and  its  ap- 
proaches to  the  sea,  which  was  authorised  by  the  Act  of  the 
26th  August,  1913,  is  in  three  parts   : 

1°  The  works  of  improvement  and  extension  of  the  port  itself; 

2°  The  works  of  regulation  of  the  river  banks  and  deepening  of 
the  Seine  between  Rouen  and  the  Risle; 

13°  The  works  concerning  the  management  of  the  estuary  of  the 
Seine  below  the  Risle. 

The  works  included  in  the  first  section  have  as  their  object;  the 
construction  of  docks  in  the  Samt-Gervais  meadows  and  of  whar- 
ves (5,500  metres  [6015  yards])  (Fig.  36)  along  the  right  bank 
of  the  Seine,  between  Rouen  and  Croisset,  and  along  both  banks 
of  the  Bois  basin;  the  deepening  of  the  portion  of  the  river  below 
the  port  to  a  depth  of  8.50  metres  (27  feet  10  inches)  below  low 
water  level;  the  construction  of  new  landing  wharves,  of  a  graving 
dock,  and  of  a  wharf  for  the  building  and  repairing  of  vessels. 

The  works  included  in  the  second  section  may  be  divided  into 
two  classes ;  the  first,  designed  to  improve  the  conditions  of 
flow  of  the  Seine,  include  the  regulating  of  the  banks,  the  correc- 
tion of  some  of  the  old  embankments  having  a  badly  designed 
trace,  the  widening  of  various  channels  which  are  too  narrow, 
in  order  to  facilitate  navigation  and  improve  the  flow  of  the  tide, 
the  repair  of  numerous  erosions  and  the  construction  of  defence 
works  which  will  protect  68  kilometres  (42.2  miles)  of  the  banks 
from  damage  from  the  tidal  bore.  The  other,  of  less  importance, 
consist  of  dredging  the  navigable  channel  so  as  to  increase  the 
available  depth  of  water  from  5.50  metres  (18  feet)  to  8  metres 
(26  feet  2.4  inches)  so  as  to  allow  vessels  to  reach  Rouen  at  any 
state  of  the  tide. 

The  works  included  in  the  third  section  consist  of  the  regulation 
of  the  estuary  so  that  it  may  come  under  the  same  conditions 
as  the  section  of  the  river  above  it,  by  means  of  dredging  and 
permanent  works. 
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PORT  DE  ROUEN 

Proffls  Types  demur  de  quai 


(8  30)  H.M  deoumoxe 


(8  01)  H.M  de  live  eau  ordinaire 
( £  M))  H M  d* morteeau  ordinaire 


(-3  00)  Niveau  du  draqaoe 


Echelle 
de 

01Tl0033  p  iTi 


minimum  de  7 


(8.30)  H  Md'equmoxe 


(8  Cf)  H  M  de  vive  eau  ordinaire 

(6>0)  H  M  de  morte  eau  ordinaire 

(5.6*)  B  M  de  vine  eau  ordinaire 

(5.36)  fl.M  de 


Avec  moTiillaci 


mmimimn 


7  7   v    v   y    V 

Fig.  36.    Port  of  Rouen.  Typical  cross-sections  of  quay-walls. 
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Ernbarkments.  —  The  principal  difficulty  met  with  in  the  dis- 
trict of  the  Lower-Seine  is  the  extremely  poor  quality  of  the  stone 
supplied  by  the  quarries  throughout  the  district.  It  was  there- 
fore found  necessary  to  cover,  as  is  shown  in  Figs.  37  and  38, 
the  slopes  of  the  embankments  with  cement  concrete  revet- 
ments, of  which  the  constituents  (sand  and  gravel)  are  found  in 
abundance  in  the  older  alluvial  deposits  in  the  countryside.  These 
revetments,  of  which  the  thickness  varies  from  0.15  to  0.20  metres 
(5.9  to  7.8  inches)  at  the  top,  and  0.25  to  0.30  metres  (9.7  to 
11.8  inches)  at  the  bottom,  are  placed  on  a  layer  of  ordinary  blocks 
of  stone,  whose  object  is  to  protect  the  slope  of  the  work  against 
the  effects  of  the  tides,  but  only  during  the  period  of  construc- 
tion. In  the  parts  along  which  the  tidal  bore  passes,  the  foot 
of  the  embankment  would  be  quickly  swept  away  if  it  only  rested 
against  the  ordinary  soil. 

It  was  also  decided,  in  addition,  to  strengthen  it  by  means  of 
a  berme  of  thicker  concrete,  resting  against  a  layer  of  large 
stone  blocks  and  supported  by  a  continuous  walling  formed  of 
stakes  and  sheeting  piles  firmly  coupled  together.  The  shape  and 
the  width  of  the  layer  of  stone  blocks  and  of  the  berme  vary 
according  to  the  swiftness  of  the  current  and  the  depth  of  water 
at  low  tide  at  the  foot  of  the  work. 

The  embankment  may  remain  underwater,  which  is  an  advan- 
tage down-stream;  where  the  stream  being  heavily  loaded  with 
silt  rapidly  deposits  on  the  open  ground  in  rear  of  the  work,  or 


Items  mentioned  in   Fig.  36. 

Tirant  de  retenue  =    Direction   of    tension   on    anchor- 

ing ties. 

Remblais  crayeux  -    Embankments  of  chalk. 

Magonnerie  de  beton  =   Concrete  masonry. 

Maconnerie  de  pierres  seehes  Masonry  of    stone    set   up    Without 

mortar. 

Massif  d'anerage  =    Masonry     mooring     block      (dol 

phin) . 

Niveau  du  dragage  =  Level  of  the  dredging. 

Mouillage  minimum  de  7  m.  50  =   Minimum     draft     of     24     feet     6 

inches. 

Mouillage  minimum  de  9  m.  00  =    Minimum    draft    of    29    feet    5.7 

inches. 
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may  be  built  to  come  above  the  water-level,  in  which  case  it  is 
adviseable  to  protect  the  coping  from  the  lapping  of  the  current 
or  the  waves  by  means  of  a  continuous  strip  of  cement  concrete. 

Information  relating  to  the  estimated  cost  of  the  work,  etc., 
will  be  found  in  chapter  3,  of  the  descriptive  account  referred  to 
in  the  Bibliograrphia  attaching  to  this  notice. 

The  cost  is  reckoned  at  95  millions  of  francs  made  up  as  follows: 

Contribution  of  the  Chamber  of  Commerce  of  Rouen,  together 
with  grants  from  the  town  of  Rouen  and  the  Departement  of 
the  Seme  Inferieure  ....     46,345,000  francs  (£1,853,800) 

Share  of  the  State 46,305,000  francs  (£1,852,200) 

Contribution  of  the  town  of  Rouen     2,350,000  francs      (£90,000; 


Total.     .     .     95,000,000  francs  (£3,800,000) 

The  Chamber  of  Commerce  will  raise  the  necessary  funds  by 
deductions  from  the  produce  of  the  tolls  and  by  loans  guaranteed 

on  the  revenue  from  the  tolls. 

(From  information  supplied  by  Mr.  BABIN,  Ingenieur 
en  chef  des  Fonts  et  Chaussees,  25,  quai  Gaston-Roidet, 
Rouen.) 


Items  mentioned  in  Fig.  37. 

Digues  de  l'estuaire  =   Embankments  of  the  estuary. 

Parapet  en  beton  arme  =   Parapet  of  ferro-concrete. 

Nervures  de  0.12  pour  joints  =   Jointings  of  4.6  inches  in  depth. 

Dalles  de  0.12  en  beton  arme  =    Ferro-concrete     slabs     4.6  inches 

in  depth. 

Moellons  arrimes  =   Ashlar  rn  courses. 

Blocs  d'enroehements  =   Blocks  of  stone. 

Blocage  hourde  en  mortier  de  ciment  =    Small  stone  pugging    of    cement 

de  0.40  d'epaisseur  16  inches  in  thickness. 

Colmatage  =   Deposit  of  silt. 

Banc  avant  1' execution  des  digues  =    River  bank  before   the   construc- 
tion of  the  embankments. 

Zero  des  cartes  marines  de   Havre  =    Zero     on    the    charts    of    Havre. 
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Fig.  37.     Improvement  works  of  the  maritime  portion 

of  the  Seine. 
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Bibliographia:  Notice  sur  le  port  de  Rouen,  by  Mr.  Babin,  Inge- 
nieur  en  chef,  and  Messrs  COBLENTZ  and  LORTON,  Ingenieurs 
ordinaires,  Rouen,  1913,  Publishers,  Lecerf  fils,  1  pamphlet, 
octavo,  14  pages,  3  plates.  1.  Plan  of  the  Port  of  Rouen,  1913; 
2.  Maritime  and  rivir  traffic  of  the  port;  3.  Cross-sections  of  the 
quay- walls. 

—  Notice  sur  le  regime  et  les  travaux  d' amelioration  de  la  Seine 
maritime  by  Mr.  BABIN,  Ingenieur  en  chef,  and  GODRON,  Inge- 
nieur ordinaire.  Rouen,  1913,  Publishers,  Lecerf,  1  pamphlet  octavo, 
16  pages,  3  plates:  1.  Map  of  the  Seine  between  Rouen  and  Havre. 

2.  Average   annual  depth    of  water  between    Rouen    and  the  sea; 

3.  Types  of  embankmen  s. 

—  Memoire  descriptif  dresse  (en  1912)  a  l'appui  de  l'avant-pro- 
jet  des  travaux  by  Merrs  COBLENTZ,  GODRON,  TARTRAT  and 
LORTON,  ingenieurs  ordinaires. 

—  SEKUTOUREZ  (L.):  —  La  Seine  maritime  et  le  Port  de  Rouen. 
Genie  civil,  26th  July  1913,  pp.  248-253,  4  figs.,  1  plate. 

—  VoiSIN  (J.):  —  Report  on  the  most  recent  works  constructed 
at  the  more  important  sea  ports.  Rouen.  XII th  International  Navi- 
gation Congress,  Philadelphia,  1912,  1  pamphlet  octavo  (N°  95), 
pages  10  and  21,  plates  I  and  II. 


Items  mentioned  in  Fig.  38. 


Digue  betonnee  sans  vannage 

Type     adopt e       entre     Rouen     et     la 

Mailleraye 
Revetement  en  beton  de  ciment 
Digue  betonnee  avec  vannage  et  ris- 

berme 
Type  adopte     entre  La  Mailleraye  et 

la  Risle 


=    Concreted    embankment    without 

piling. 
=    Type  in  use  between  Rouen  and 

'  La  Mailleraye. 
=    Revetment  of  cement  concrete. 
=   Concrete  embankment  with  piles 

and  berme. 
=    Type  in  use  between  La   Maille- 

rave  and  the  river  Ri-sle. 
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Type  adopte  entre  Eon  en  etlaMailleraye 


Tfjivctement  en  tefon,  d&  cement 


-<;  <^-; 


\Mbellvns  crrrim.es 


Diaue  iDetonnee  avec  vannage  etristeLPme 


e  adopte  entre  la  Maillexaye  etla  Risle 
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KepctemA'rU  en  befxrtv  da  cimerrt; 


Fig.  38.     Improvement  works  of  the  maritime  portion 

of  the  Seine. 
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PORT  OF  SAINT  NAZAIRE  (1). 

The  works  in  course  of  construction  at  the  port  of  Saint-Nazaire 
are  designed  partly  with  the  object  of  bringing  the  older  works 
more  in  harmony  with  the  new  entrance  to  the  harbour,  and  partly 
to  afford  more  facilities  to  shipping,  which  have  become  quite  indis- 
pensable owing  to*  the  continued  increase  of  the  traffic,  to  which 
the  export  of  iron  ore  from  the  Chateaubriant  district  will  give  a 
fresh  impetus. 

The  preliminary  works  include: 

1°  The  partial  removal  of  the  Carpenters'  bar  which  is  at  the  en- 
trance of  the  Loire  (Decree  of  the  20th  August,  1906). 

2°  The  widening  of  the  communicating  passage  between  the  two 
wet  docks  of  the  port  of  Saint-Nazaire  (Act  of  the  5th  August, 
1907). 

The  further  work  consists  of: 

1°  The  construction  of  a  continuous  landing  stage  along  the 
dock  for  lighters  in  the  Penhonet  basin  (Decree  of  the  14th  Fe- 
bruary 1911). 

Partial  removal  of  the  bar.  —  To  reach  Saint-Nazaire,  vessels 
have,  between  the  deep  water  out  at  sea  and  the  main  anchorage, 
to  pass  through  a  channel  which  has  been  dredged  through  the  bar 
at  the  mouth  of  the  Loire,  known  as  the  «  Carpenters  »  bar,  which 
channel  was  kept  open  to  a  level  of  ( — 5.50),  over  a  width  of 
200  metres  (218. T  yards)  and  a  length  of  about  2000  metres  (2187. 
3  yards)  by  the  suction  dredger,  the  « Bonne  Anse». 

To  bring  the  level  of  this  channel  to  a  similar  level  to  that  of 
he  new  outer  harbour  in  front  of  the  new  lock-gates,  the  schema 
approved  of  in  the  decree  of  the  20th  August  1906,  proposed  the 
cutting  of  a  channel,  through  the  bar,  2,800  metres  (3062.2  yards) 
in  length,  200  metres  (218.7  yards)  in  width  and  at  a  level  of  7  me- 
tres (7.6  yards)  below  the  level  of  the  lowest  tides. 

The  cutting  of  this  channel,  which  was  begun  in  1908,  necessi- 
tates the   removal  of  350,000  cubic   metres    of  sandy  soil    and  of 


1)    See  "Maritime  portion  of  the  Loire". 
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450,000  cubic  metres  of  calcareous  matter.  The  dredging  of  the 
sand  will  be  done  by  the  suction  dredger  « Bonne  Anse»  and  that 
of  the  remainder  by  the  tank  dredger  «Bretagne»,  which  is  fitted 
with  twin  screws,  and  was  built  in  the  Conrad  yard  at  Haarlem,  and 
purchased  in  1908,  at  the  cost  of  372,500  francs  (£14,900),  specially 
for  the  purpose  of  this  work. 

The  cost  comes  out  as  follows: 

Cost  of  the  preliminary  scheme  .  .  1,400,000  francs  (£56,000) 
and  will  be  borne  in  the  following  proportions: 

State  grant 850,000  francs  (£34,000) 

Chamber    of     Commerce     of     Saint- 

Nazaire 350,000  francs  (£14,000) 

Departement  of  the  Lower  Loire    .      .  500,000  francs  (£20,000) 

The  subscription  of  the  Chamber  of  Commerce  will  be  recouped, 
along  with  the  sum  subscribed  for  other  more  important  undertakings 
by  the  levy  of  a  toll  of  from  0.50  fr:  (5  pence)  to  0.75  fr:  (71/2 
pence)  on  the  registered  tonnage  of  the  shipping  entering  the  port. 
The  lowering  of  the  level  of  the  bar  is  not  likely  to  have  a  direct 
influence  on  the  traffic,  it  will  only  assist  it  by  making  the  port 
more  available  to  shipping. 

Widening  of  the  passage  between  the  docks.  —  The  communi- 
cating lock  between  the  Samt-Nazaire  and  Penhouet  basins  had 
only  a  width  of  25  metres  (27.3  yards)  at  the  top,  which  width  was 
reduced  iby  the  slope  of  the  lock  walls  to  22.15  metres  (24.23  yards) 
at  the  bottom.  It  was  all  the  more  important  to  make  this  passage 
similar  to  the  new  lock,  which  was  opened  in  October  1907,  because 
the  naval  authorities  had  'entrusted  the  ship-huilding  works  of 
Saint-Nazaire  with  the  construction  of  two  battle-ships  whose  width 
amidships  was  25,85  metres  (28.2  yards). 

The  scheme  authorised  by  the  Act  of  the  5th  August,  1907,  there- 
fore included: 

The  substitution  of  the  25  metres  (27.3  yards)  wide  lock  by  a 
passage,  having  the  same  width  (34.50  metres  [37.7  yards])  at  the 
top    as  the  new  30  metre  (32.8  yards)  entrance  lock. 

The  lowering  of  the  sill  by  0.70  metres  (27.56  inches)  to  the  level 
of  the  bottom  of  the  Penhouet  basin. 
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The  extension  of  the  Eugene-Periere  wharf  by  130  metres  (142.1 
yards)  by  means  of  a  similar  reduction  in  the  length  of  the  passage. 

These  works  are  in  connection  with  the  work  of  increasing  the 
size  of  graving  dock  N°  1.     They  were  begun  in  1910. 

The  estimated  total  cost  came  to  2,580,000  francs  (£103,200) 
which  will  be  borne  as  follows: 

State  (Ministry  of  Public  Works)    .     .  740,000  francs  (£29,600) 

State  (Naval  Authorities) 550,000  francs  (£22,000) 

Chamber  of   Commerce  of   St-Nazaire  975,000  francs  (£39,000) 

Departement  of  the  Lower  Lovie     .      .  275,000   francs  (£11,000) 

Town  of  Saint-Nazaire 40,000  francs     (£1,600) 

Any  surplus  expense  exceeding  1,500,000  francs  (£60,000)  will 
be  borne: 

as  to  175,000  francs  (£7,000)  by  the  Naval  authorities; 

as  to  360,000  francs  (£14,400)  by  the  ship-building  yards; 

and  the  remainder  by  the  Ministry  of  Public  Works. 
To  recoup  itself  for  its  subvention,  the  Chamber  of  Commerce 
has   been   authorised   to  levy  a  toll  on    passengers  arriving     from 
abroad,  which  produced  35,477  francs  (£1419)  in  1912. 

Continuous  landing  wharf.  —  At  the  time  of  the  construction 
of  the  Penhouet  basin  in  1882,  difficulties  arising  regarding  the 
foundations  caused  the  postponement  of  the  construction  of  the 
central  portion  of  the  western  wharf  over  a  length  of  388  metres 
(424.3  yards).  A  wall  of  stones  laid  without  mortar  resting  on  a 
bank  of  rough  stone  work  was  set  up  25.80  metres  (28.2  yards)  in 
rear  of  the  alignment  of  the  work  and  a  dock  was  thus  formed, 
called  the  lighter  dock,  owing  to  its  slight  depth  which  would  not 
allow  the  approach  of  the  vessels  usually  employed  in  the  naviga- 
tion of  the  river. 

But  as  the  increase  of  the  traffic  in  the  port  of  Saint-Nazaire 
called  for  extra  wharfage  facilities,  it  was  found  necessary  to  con- 
sider the  adviseability  of  constructing  a  landing  stage  joining  the 
two  wharves  situated  to  esther  side  of  the  lighter  dock  (the  collier 
dock  and  the  Grand-Pints  dock). 

An  experimental  landing  stage,  completed  in  1904,  not  having 
given  satisfactory  results,  a  new  method  of  construction  was  tried 
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(the  use  of  ferro — concrete  piles  surrounded  by  corbelled  sheaths), 
(fig.  39)  which  gave  completely  satisfactory  results. 


Port  de  S  =  Nazai re 

Detail  dune  qaine 
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Fig.  39.     Port  of  St.  Nazaire.  Detailed  plan  of  a  sheath. 

Epaisse  couche  de  vase  =    Deep  layer  of  mud. 

Construction  d'un  appontement  en  =  Construction  of  a  continuous 
beton  arme  continu  a  la  darse  ferro-concrete  landing  wharf  at 

aux  gabares  du  bassin  de  Pen-  the   lighter  dock  of    Penhouet. 

houet. 
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As  a*  result  of  these  trials,  the  construction  of  a  continuous  land- 
ing wharf  along  the  whole  length  of  the  lighter  dock  was  contrac- 
ted for.  The  work  was  authorised  by  a  decree  of  the  1st  February, 
1911,  and  the  contract  was  placed  in  the  hands  of  Mr.  Le  Brun, 
contractor  at  Nantes  and  representative  of  the  Hennebique  firm. 


ProFil  en  Lr avers  l-Npe  de  I'apponlemenl 
en  beton  arme 
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Fig.  40.     Port  of  St.  Nazaire. 

Cross-section  of  the  ferro-concrete  landing  wharf. 
Enrochement  =   Coating  of  rough  stone  blocks. 

Vase  =   Mud. 

The  work  (Fig.  40)  includes  a  continuous  landing  wharf  352.23 
metres  (385.7  yards)  in  length,  uniting  with  the  trial  wharf,  and 
giving  a  total  length  of  388  metres  (424.3  yards)  of  wharf  directly 
accessible  to  vessels  drawing  8.50  metres  (27  feet  10  inches),  the 
dock  being  dredged  to  the  level  of  ( — 4.07)  to  the  foot  of  the  work. 

This  work  is  especially  noticeable  for  its  daring  design;  it  rests, 
as  a  matter  of  fact,  on  a  coating  of  rough  stone  blocks  which  cover 
a  thick  layer  of  yielding  mud.  The  work  was  carried  out  under  the 
supervision  of  M.  Tartrat,  Ingenieur  en  chef  des  Ponts  et  Chaussees, 
and  of  Mr.  Notte,  Ingenieur  at  St.  Nazaire. 
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The  initial  expenses  amounted  to  1,300,000  francs  (£52,000)  and 
the  work  itself  cost  1,520,000  francs  (£60,800).  The  subscription 
of  the  Chamber  of  Coimmerce  to  the  scheme  amounted  to  650,000 
francs  (£26,000) ;  the  remainder  of  the  cost  was  borne  by  the  State. 

To  recoup  itself  for  its  subvention,  the  Chamber  of  Commerce 
levies  a  tax  of  3  centimes  (l/3rd  penny)  per  metric  ton  on  goods 
discharged  on  the  wharf.  This  tax  produced  44,522  francs  (about 
£1,781)  in  1912. 

The  increase  of  traffic  has  not  been  taken  into  account,  the  object 
of  the  work  being  mainly  to  ease  the  congestion  of  traffic  on  the 
neigbouring  wharves. 

(From  information  supplied  by  Mr  TARTRAT,  Inge- 
nieur  des  Fonts  et  Chaussees,  St.  Nazaire,  and  from,  the 
article  published  by  Mr.  EPINAV,  Ingenieur  ordinaire 
(see  below). 


Bibliographia  :  EPINAY  (Ed.)  —  Note  sur  les  travaux  en  cours 
et  en  projet  au  port  de  Saint  Nazaire.  Annales  des  Font  set  Chaus- 
sees, 1912,  3,  pp.  525-551,  16  figs. 

—  N.,  Ingenieur  des  Ponts  et  Chaussees.  —  Le  Port  de  Saint 
Nazaire.  Technique  Moderne,  1st  October,  1913,  pp.  218-225,  8  figs. 

—  Le  TROCQUER.  —  Demolition  en  ventouse  d'un  parement  du 
bajoyer  du  pertuis  de  communication  entre  les  bassins  du  port  de 
Saint  Nazaire.  Annales  des  Fonts  et  Chausstes,  1910,  4,  pp.  129-153, 
1  plate. 

—  VoiSIN  (J.).  —  Report  on  the  most  recent  works  constructed 
at  the  more  important  sea  ports,  St.  Nazaire.  Xllth  htternational 
Navigation  Congress ,  Philadelphia,  1912,  p.  11,  plate  2. 
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PORT  OF  TOULON 

The  works  at  the  port  of  Toulon  (Departement  of  the  Var), 
which  were  authorised  in  1911  and  1912,  and  which  are  actually  in 
course  of  construction,  consist  of  two  graving  docks  and  six  ferro- 
concrete landing  stages. 

Graving  docks  (Fig.  41).  — ■  The  graving  docks  (which  are  fitted 
with  two  entrances)  are  situated  in  front  of  the  Vauban-Castigneau 
dock,  and  are  designed  for  the  repair  of  large  naval  units.  Each 
has  a  length  of  440  metres  (481.2  yards),  and  a  width  across  the 
bottom  of  36  metres  (39.37  yards),  the  bottom  of  the  dock  being 
carried  down  to  the  level  of  ( — 12.00)  below  the  lowest  neap  tides. 

These  docks  are  to  be  fitted  with  a  central  lock-gate  with  two 
grooves,  which  will  allow  of  their  b°ing  divided  up  into  two  por- 
tions, of  a  length  of  either  175  metres  (190  yards),  200  metres 
(218  yards),  210  metres  (229  yards)  or  225  metres  (246  yards). 


Ficr.  41.  —  Port  of  Toulon. 


Coupe  transversale  d'un  bassin  de  ra-    =   Cross-section  of  a  graving  dock, 
doub 
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The  cost  of  the  work  is  estimated  at  35,500,000  francs 
(£1,420,000),  of  which  32,654,695  francs  061,306,188)  is  the  ac- 
tual cost  of  the  construction.  The  cost  of  the  gates  and  of  the 
pumping-  installation  is  not  included  in  this  sum. 

Landing  stages.  —  The  foundations  of  the  landing  stages  are 
carried  down  to  a  level  of  ( — 12.00),  on  hard  ground. 

Their  length,  from  the  foot  of  the  bank  on  which  they  abut,  will 
be  150  metres  (164  yards),  their  available  width,  22  metres  (24.06 
yards).  They  will  be  fitted  with  three  lines  of  sidings  capable  of 
carrying  engines  and  trains  of  20  ton  cars. 

The  six  landing  stages  are  estimated  to  cost  5,640,000  francs 
(£  225,600),  of  which  4,859,063  francs  (abt:  £194,362)  is  the 
actual  cost  of  construction. 


•  • 


The  works  of  entension  carried  ont  in  graving  docks  nos  1  and  2 
at  Missiessy,  and  the  widening  of  the  entrance  to  docks  1,  2  and  3 
of  the  same  name,  which  were  started  in  1909,  were  completed 
in  1913. 

The  length  of  graving  docks  1  and  2  was  increased  from  126 
metres  (139.9  yards)  to  200  metres  (218.7  yards)  from  the  abut- 
ment pier  of  the  exterior  groove -to  the  top  lock  wall,  and  the  width 
of  the  entrance  to  docks  1,  2  and  3  has  been  increased  from  25 
metres  (27.34  yards)  across  the  sill,  to  26.50  metres  (28.9  yards). 

The  authorised  expenditure  amounted  to  4,300,000  francs 
(£172,000)  as  follows: 

Actual  cost  of  construction  .      .  3,923,724.00  francs  (£156,949) 
Initial    expenditure    ....  376,276.00  francs  .(£  15,051) 
The  actual  expenditure  amoun- 
ted to 4,112,002.08  francs  (£164,480) 

Actual  cost  of  construction        .  3,863,771.86  francs  (£154,551) 

Imital  expenditure 248,230.22  francs  (£     9,929) 

We  must  add  that  the  extra  charges  claimed  for  by  the  contrac- 
tor have  not  yet  been  finally  settled. 

H 
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The  work  was  carried  ont  under  the  supervision  of  the  engineers 
in  charge  of  hydraulic  works,  attached  to  the  Toulon  Arsenal. 
The  cost  was  borne  by  the  Navy. 


(From  information  supliedby  Mr.   HERZOG,    ingenieur 
des  Fonts  et  Chaussees,  Toulon.) 
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FORT  OF  ALGIERS 

The  report  on  the  general  situation  in  Algeria,  which  was  presen- 
ted by  Mr.  Lutaud,  Governor  General,  in  1912,  and  published  in 
1913,  gives  the  following  information  as  to  the  present  condition 
of  the  works  that  are  now  being  carried  out  in  the  port  of  Algiers, 
and  as  to  the  state  of  forwardness  of  the  various  schemes  which 
are  in  preparation. 

Revetment  and  strengthening  of  the  north  jetty.  —  1°  North 
jetty.  —  The  works  concerning  the  reinforcement  of  the  outer  slope 
of  the  north  jetty  and  the  revetment  of  the  exterior  slope  are  now 
completed.  A  few  weak  spots  which  were  found  in  the  upper  portion 
of  the  inner  revetment  will  be  reinforced. 

2°  Coping.  —  The  ordinary  masonry  work  for  the  interior  coping 
of  the  north  jetty  has  been  completed  thoughout  its  entire  length. 
The  provisional  taking  over  of  the  works  took  place  on  the  25th 
October  last. 

Removal  of  the  Roche  sans  Nom,  and  of  the  shalloius  in  that 
neighbourhood.  —  1°.  Roche  sans  Nom.  —  The  work  of  ramming 
the  Roche  sans  Nom  to   a  level  of  ( — 12.60)  has  been  completed. 

The  soundings  show  that  there  are  only  a  few  more  blocks  to  be 
removed  before  obtaining  a  level  of  ( — 12)  over  the  whole  area, 
as  was  desired. 

The  dredging  in  front  of  the  Al-Djefna  mole  has  been  comple- 
ted and  that  around  the  Roche  itself  will  soon  be  finished. 

2°.  Rock  in  front  of  the  wharehousing  sheds.  —  The  dredging, 
which  has  been  carried  down  to  the  level  of  ( — T),  is  now  com- 
pleted. 

Widening  of  the  Ad7niral  Mouchez  mole  (north  wharf)  and  cons- 
truction of  a  fier-head  on  the  east  jetty  of  the  south  channel.  — 
By  a  decision  of  the  13th  February  1912,  the  programme  put  for- 
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ward  by  the  engineers  was  approved  of  and  the  carrying  out, 
either  by  the  authorities  or  by  contract,  of  the  work  (other  than  the 
construction  of  the  masonry  blocks)  was  sanctioned. 

The  contract  entered  into  for  the  supply  o£  blocks  of  stone  was 
approved  of  on  the  22nd  June  1912. 

The  proposal  concerning  the  construction  of  the  concrete  blocks 
and  of  the  coping  of  the  quay-walls,  which  was  presented  on  the 
10  th  June,  was  sanctioned  on  the  9th  July.  The  work  was  offered 
to  public  tender  on  the  9th  October.  Mr.  Perez,  obtained  the  con- 
tract by  a  discount  of  23%. 

The  work  of  making  the  blocks  has  been  begun. 

Concession  of  the  -platforms  of  the  old  harbour.  —  The  prelimin- 
ary scheme  includes  the  construction  of  a  quay  to  the  east  of  the 
Al-Djefna  mole  and  the  bringing  forward,  some  40  metres  (43.7 
yards,  of  the  quays  that  lie  between  the  above-mentioned  mole  and 
the  wharetouse  sheds  o<f  the  Chamber  of  Commerce. 

It  also  includes  the  repurchase  by  the  Chamber  of  Commerce,  of 
the  railway  sidings  on  the  platforms  and  the  construction  of  ano 
ther  set  of  sidings  on  the  Al-Djefna  mole  and  the  rebuilt  platforms. 
The  estimated  cost  amounts  to  2,300,000  francs  (,£92,000). 

Inner  Harbour  of  I'Agha 

Main  and  secondary  jetties  of  the  great  mole.  —  The  total  cost 
came  ont  at  6,764,  526  francs  (^"210,581).  This  work  is  com- 
pleted. 

Improvement  of  the  great  mole.  —  The  work  of  laying  the  me- 
talled and  stone-set  roadways  along  the  great  mole  is  now  termina- 
ted. 

There  only  remain  a  few  repairs  to  carry  out  in  places  where 
the  paving  has  sunk. 

The  installation  of  the  railway  track  and  turntables  by  the  P. 
L.  M.  Company  is  completed. 

The  laying  of  rail  tracks  by  the  C.  F.  R.  A.  Company  is  also 
complete.  The  company  has  built  3  of  the  turntables  of  the  six 
which  are  included  in  the  scheme. 

Installation  of  67  gas  lamps  for  the  lighting  of  the  mole.  — 
The  gas  company  has  begun  to  lay  the  necessary  mains. 
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Construction  of  the  Admiral  Mouchez  mole  and  projection  of 
the  wharves  along  the  shore  to  the  north  of  the  little  mole.  —  The 
work  of  dredging  and  laying  the  foundations  is  now  complete. 

The  deepening  of  the  harbour  will  necessitate  a  few  more  dredg- 
ings  to  remove  projections  which  test-soundings  have  brought  to 
light. 

The  heavy  work  an^  the  masonry  work  on  the  mole  are  now 
finished. 

Drains  and  embankments.  —  ■  The  extension  of  the  drains  is  now 
finished ;  the  embankments  are  also  nearly  completed. 

The  total  volume  of  the  embankments  built,  up  to  the  9th 
November,  amounted  to  about  246,926  cubic  metres  (322,979  cubic 
yards). 

Partial  improvement  of  the  Admiral  Mouchez  mole.  —  Construc- 
tion of  a  metalled  roadway  along  the  extension  of  the  shore 
wharves. 

A  decision  of  the  4th  November  has  approved  of  the  scheme  and 
of  the  tender  of  Mrs.  Jaubert  for  the  supply  of  quarry  waste  and 
broken  stone,  also  the  tender  of  Mr.  Colin  as  regards  the  supply  of 
paving  slabs  and  kerbs.  The  work  has  been  commenced. 

Sea  wall  formed  of  rows  of  blocks^  south  of  the  great  mole  of 
V Agha.  —  The  work  is  completed. 

The  cost 'amounted  to  175,197.93  francs  (about  £7, 008). 

Scheme  of  extension  of  the  port  to  me  South- East 

The  preliminary  plans  were  sent  in  on  the  20  th.  November  1912, 
and  examined  by  the  Chamber  of  Commerce  en  the  19th  June  1913. 

They  were  submitted  to  a  nautical  committee. 

A  prefectoral  decree  of  the  16th  October  appointed  this  com- 
mittee which  proceeded  to  exammo  the  scheme  on  the  12th  and 
13th  November. 

The  commmittee  unanimously  approved  of  the  preliminary 
scheme,  except  for  a  few  slight  modifications.  The  Chamber  of 
Commerce  at  its  sitting  of  the  20th  November  accepted  the  findings 
of  the  committee. 
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The  expenses  are  estimated  at  103,000,000  francs  064,120,000), 
which  are  subdivided  as  follows  : 

Share   to    be   borne   by    the    colony 

(Algeria) 20,000,000  fr.       (£800,000) 

Subvention  from  the  Naval  Autho- 
rities   8,000,000  fr.     (£320,000) 

Share  to   be  borne  by  the  Chamber 

of  Commerce 75,000,000  fr.  (^£3,000,000) 

Total 103,000,000  fr.  (£4.120,000) 

The  loan  to  be  issued  by  the  Chamber  of  Commerce  will  be  of 
80,000,000  francs  (£3,200,000),  the  sum  of  5,000,000  francs 
(£200,000)  being  retained  to  pay  the  interest  on  the  loan  and 
for  the  sinking  fund  during  the  execution  of  th?  work. 

The  work  will  be  carried  out  without  interruption  until  the  com- 
pletion of  the  scheme. 

The  Chamber  of  Commerce  has  been  granted  a  concession  of 
the  platforms  which  are  to  be  constructed,  under  the  same  condi- 
tions as  those  regarding  the  platforms  of  the  Agha.  It  is  estimated 
that  it  may  be  necessary  to  enforce  the  0.30  francs  (3  pence)  toll, 
but  only  for  so  long  as  the  profits  on  the  concession  are  insuffi- 
cient to  meet  the  expenses  of  the  loan. 

The  preliminary  scheme  for  the  extension  of  the  port  has  been 
laid  before  a  committee  of  general  inspectors,  appointed  by  the 
Minister  of  Public  Works,  the  chief  engineer  of  the  light  house 
service  being  added  to  the  committee.  This  committee  met  at 
Algiers  on  the  18th,  19th  and  20th  December,  and  will  shortly 
publish  its  report. 

Construction  of  new  slips  south  of  the  great  mole  of  the  inner 
harbour.  —  At  the  meeting  of  the  6th  November  last,  the  Chamber 
of  Commerce  called  on  the  engineers  to  draw  up  without  delay  a 
preliminary  scheme  for  the  construction  of  new  slips  south  of  the 
great  mole.  The  estimated  cost  of  the  scheme  will  be  under 
500,000  francs  (£20,000). 

• 

*  • 
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Up  to  the  present  (1),  nothing  has  been  definitely  settled  as 
regards  the  extension  of  the  port  to  the  South-East,  the  constru- 
ction of  the  slips,  or  the  improvements  on  the  Al-Djefna  mole. 

The  construction  of  the  wharf  to  the  north  of  the  admiral 
Mouchez  mole  is  being  carried  out. 

(From  information  supplied  by  Mr.  GAUCKLER, 
ingenieur  en  chef  des  Fonts  et  Chaussees,  20,  rue 
Henri-Martin,  Algiers.) 
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PORT   OF  BONA 

The  extension  and  improvement  works  carried  out  at  the  port 
of  Bona  (Departement  of  Constantme)  during  the  last  few  years 
include   : 

1.  The  transforming  of  the  old  outer  harbour  of  Bona  into  a 
large  dock  and  the  construction  of  a  new  outer  harbour. 

2.  The  construction,  south  of  the  large  dock,  of  a  special  dock 
for  the  nitrate  trade,  and  the  construction  of  a  groyne  carried 
out  to  sea  to  protect  the  embankments  of  a  large  platform  35  hec- 
tares  (86.49  acres)  in  extent,   called  the  Seybouse  platform. 

3.  The  general  dredging  of  the  large  dock  and  of  a  portion  of 
the  new  outer-harbour  and  the  construction  of  the  embankments 
of  the  said  platform  of  the  Seybouse. 

Works  coming  under  the  headings  1  and  2  were  finished  in 
1908;  those  under  3  in  1911. 

As  tiheir  description  shows,  the  above  mentioned  works  were 
intended  to  increase  the  area  of  the  port  of  Bona  and  to  improve 
its  maritime  conditions. 

Before  they  were   constructed,    the  port  of  Bona  consisted  of: 

1.  A  small  dock  11  hectares  (27.18  acres)  in  extent  and  7.50 
metres  (24  feet  6.1  inches)  in  depth,  which  contained  550  metres 
(601.5  yards)  of  available  wharfage. 

2.  An  outer  harbour  70  hectares  (172.9  acres)  in  extent. 

It  now  consists,  apart  from  the  above  mentioned  small  dock 
which  has  remained  as  before,  of: 

1.  A  large  dock  of  50  hectares  (123.5  acres)  in  extent,  'having 
on  the  north  side,  1625  metres  (1678.6  yards)  of  wharfage  with 
a  depth  of  water  alongside  of  8  metres  (26  feet  2.4  inches)  avail- 
able for  landing  and  loading  goods,  and  on  the  south  side,  338 
metres  (369.6  yards)  of  wharfage  with  a  depth  of  water  along- 
side of  9  metres  (29  feet  5.7  inches)  for  the  phosphate  trade. 

The  platforms,  which  are  110  metres  (120.3  yards)  in  width 
along  the  north  wharves,  and  80  metres  (87.4  yards)  wide  along 
the  south  wharf,  have  a  total  area  of  132,615  square  metres 
(32.7  acres). 
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The  alteration  of  the  old  outer  harbour  into  a  closed  dock  has 
been  brought  about  by  the  closing,  on  the  south-east-side,  of 
the  old  channel,  which  was  400  metres  (437.4  yards)  in  width, 
and  by  the  opening  on  the  north-east  side,  of  a  new  entrance, 
70  metres  (76.5  yards)  in  width,  passing  trough  the  old  Babayaud 
jetty. 

2.  An  outer  harbour  47  hectares  (116.1  acres)  in  extent,  having 
a  depth  of  water  varying  from  9  to  13  metres  (9.8  to  14.2  yards). 

The  creation  of  this  new  outer  harbour  of  47  hectares  area  has 
been  by  means  of  the  construction  of  two  jetties,  each  of  920 
metres   (1006.2  yards)  in  length. 

These  two  jetties  are  so  arranged  as  to  allow  of  an  opening  of 
235  metres  (256.9  yards)  in  width,  in  the  same  direction  as  the 
old  entrance. 

The  various  works  which  we  have  mentioned  have  not  given 
rise  to  any  particular  difficulty  during  their  construction.  It  may 
howerer  be  of  interest  to  point  out  that  the  embankments  of  the 
platform  of  35  hectares  (86.49  acres),  mentioned  above,  having 
been  formed  from  the  dredged  materials  (sand,  sandy  clay,  clay), 
have  given  rise  to  some  errors  of  calculation. 

Owing  to  the  method  of  obtaining  the  materials,  in  the  very 
centre  of  the  platform,  at  the  extremities  of  the  centres  of  dis- 
tribution, an  accumulation  was  formed  of  the  finest  clayey  par- 
ticles of  the  materials  that  were  in  suspension  in  the  pumped 
out  sludge. 

The  embankment  having  been  raised  to  a  higher  level  than  the 
plans  demanded,  the  contractors  considered  that  the  work  of 
forming  the  embanking  was  completed  and  stopped  the  further 
depositing  of  the  sludge. 

But,  under  the  action  of  the  heat  of  the  sun  causing  the  eva- 
poration of  the  water  held  in  suspension  in  this  clay,  numerous 
settlements  began  to  occur  in  this  central  portion,  some  of  which 
had  sunk  as  much  as  1  metre  (3  feet  3.3  inches)  below  the  level 
of  the  plans  by  the  end  of  the  second  year,  by  which  time  the 
layer  of  deposit  was  only  2.50  metres  (8  feet  2.2  inches)  deep, 
of  which  1  metre  (3  feet  3.3  inches)  was  below  the  sea  level  of 
zero  and  1.50  metres  (4  feet  11.2  inches)  above  it.  These  settle- 
ments necessitated  the  recontinuance  of  the  pumping  operations 
which  had  ben  stopped   too    soon. 
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This  should  have  been  foreseen.  The  volume  of  dredged  mate- 
rial did  not  exceed  the  measured  cubic  contents  of  the  embarkment. 

The  works  entailed  a  total  expenditure  of  17,988,003.95  francs 
(£719,520),  part  of  which  is  paid  for  from  the  revenue  of  the 
Colony,  and  part  by  subventions  of  the  Chamber  of  Commerce  of 
Bone,  which  has  been  authorised  to  raise  a  loan  to  that  amount, 
to  cover  the  expenses  and  sinking  fund  of  which  tolls  have  been 
imposed  at  the  port  of  Bona. 

The  whole  of  the  work,  which  has  been  the  subject  of  two  suc- 
cessive contracts  (the  first,  which  commenced  in  1886,  was  can- 
celled in  1895  at  the  request  of  the  contractors,  Messrs  Danton 
and  Viaiccaro;  the  second  which  began  in  1899,  was  completed  in 
1911),  was  to  cost,  according  to  the  plans  laid  down,  and  the 
deductions  agreed  to:  14,  461,  570.09  francs  (£578,463),  but,  as 
a  matter  of  fact,  owing  to  the  additional  work  entailed,  and  the 
various  indemnities  allowed  to  the  contractors,  the  final  total 
cost  came  to  17,988,003.95  (£599,520). 

The  plans,  three  in  number  (1883,  1896  and  1905)  corresponding 
to  the  various  portions  of  the  port,  have  not  been  modified  in  any 
way  except  as  regards  the  width  of  the  platform  that  was  to  be 
sfet  aside  for  the  use  of  the  public  on  the  main  wharf  of  the  large 
dock;  the  width  of  50  metres  (54.6  yards)  proposed  in  1896,  was 
increased  to  110  metres  (120.2  yards)  in  1907. 

In  addition  to  the  traffic  caused  by  the  development  of  agri- 
culture and  industries  in  the  district,  we  must  also  take  into  ac- 
count an  important  mineral  industry  (phosphates  and  iron  ore). 

An  increase  of  traffic  amounting  to  4  or  5  million  tons  is  tnere- 
fore  a  possible  result  to  expect  from  the  above  works.  New  whar- 
ves are  to  be  constructed  shortly.  It  will  be  possible  to  open 
up  over  1500  metres  (1540.4  yards)  of  wharfage  for  commercial 
traffic  (coals,  minerals,  phosphates)  before  any  necessity  arises 
for  building  a  new  dock. 

(From  information  supplied  by  Air.  SOULEYRE, 
ingenieur  en  chef  du  Service  maritime  a  Bone,  Alge- 
ria.) 
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PORT  OF   COLLO 

The  works  planned  for  the  port  of  Collo  (Fig.  42)  (Department 
de  Constantine)  include  : 

1.  The  construction  of  a  jetty  commencing  about  50  metres 
(54.68  yards)  east  of  the  commencement  of  the  actual  jetty  and 
projecting  about  125  metres  (136.6  yards)  from  the  shore; 

2.  The  construction  of  a  quay-wall  at  right  angles  to  the  pro- 
posed jetty,  passing  through  the  head  of  the  existing  jetty  (south 

wall); 

3.  The  prolongation  of  the  existing  west  quay-wall  until  it  meets 

the  south  quay; 

4.  The  construction  of  a  patent  slip  for  vessels  in  the  angle  for- 
med by  the  junction  of  the  south  quay-wall  with  the  jetty; 

6.  The  construction  of  platforms  in  rear  of  the  new  quay  walls 

The  actual  quays  can  only  be  used  by  the  lateen-rigged  craft 
and  the  smallest  coasting  vessels.  The  jetty,  which  is  too  short, 
does  not  give  sufficient  protection  from  the  swell,  and  with  the 
slightest  sea,  the  combined  effects  of  the  sea-waves  and  the  waves 
beating  back  from  the  cliffs  make  loading  or  unloading  impossible 
even  for  the  la  teeners. 

Moreover,  traders  have  not  sufficient  area  at  their  disposal  for 
storing  bulky  goods,  such  as  cork,  while  awaiting  shipment.  The 
object  of  the  works  planned  is  to  improve  the  present  state  of 
affairs  and  facilitate  future  trading  at  the  port  of  Collo.  The  new 
jetty  is  designed  on  a  polygonal  plan,  running  from  north  to 
south,  almost  at  right  angles  to  the  quay,  and  about  140  metres 
154  yards)  in  length.  At  its  southern  end  there  will  be  a  semi- 
circular pier-head. 

The  cross-section  shows  a  foundation  of  blocks  of  stone  rising 
to  the  level  of  (  +  0.50),  protected  to  seaward  by  a  revetment  of 
artificial  blocks  and   a  masonry   coping  to  the  level  of  (  +  5.00). 

The  walls  of  the  south  and  west  quays  are  built  of  artificial 
blocks,  laid  in  courses,  on  a  foundation  of  blocks  of  stone,  and 
will  extend  over  a  total  length  of  165  metres  (180.3  yards). 

The  patent  slip,  22  metres  (24.06  yards)  in  length,  will  be 
6  metres  (6.5  yards)  in  width  between  the  side-walls. 
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Fig.   42.  —  Port  of  Collo. 

=   Shelter  jetty. 
=   Patent  slip. 
=    South  quav. 
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The  platform,  which  will  absorb  the  present  one,  will  have  an 
area  of  12,500  metres  carres  (3.1  acres),  of  which  10.850  (2.7 
acres)  will  be  available  to  commerce. 

The  estimated  expenditure  amounts  to  1,160,000  francs 
(£46,400). 

This  amount  will  be  met  as  follows: 

1.  By  the  communal  district  of  Collo 

up  to  a  sum  not  exceeding  .     .     350,000  francs  (£14,000) 

2.  By  the  budget  of  the  colony  of  Algeria  : 

Loan  ....     450,000  francs 
Ordinary  budget  360,000  francs 

Total.     .     .     810,000  francs  (£32,400) 


Total.     .     .     1,160,000  francs  (£46,400) 

The  communal  district  of  Collo  is  authorised  by  Presidential 
decree,  to  issue  a  loan  of  350,000  francs  (£14,000)  to  be  paid 
back  by  50  annual  installments,  the  installments  will  be  met  by  the 
sums  received  as  tolls  on  the  goods  or  passengers  embarked  or 
disembarked  in  the  port.  No  allowance  has  been  made  for  any 
increase  of  traffic;  it  is  however  expected  that  it  will  increase  con- 
siderably, as  soon  as  the  improvements  are  carried  out. 


(From  information  stiff  lied  to  Mr.    DEGOVE,  Inge- 
nieur  des  Fonts  et  Chaussees,  Bougie,  Algeria.) 
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PORT  OF   DELLYS 

By  a  telegram,  dated  27th  May  1913,  the  governor  general  of 
Algeria,  authorised  the  construction,  at  Dellys  (Departement  of 
Algiers),  of  a  shelter  for  coasting  vessels  of  light  draught. 

The  port  of  Dellys  is  only  used  by  small  coasting  vessels. 

The  maiilboats  do  not  put  in  owing  to  there  being  no  available 
mooring. 


^oxX  Oe  CD-eEPuo  <3^6ai/cle.J) 
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Fig.  43.  —  Port  of  Dellys   (Algeria). 

Plan  schematique   de  l'elargissement   =  Plan  of  the  proposed  widening  of 

du  debarcadere  the  landing  stage. 

Gale  de  halage  =  Patent  slip. 

Debarcadere  =  Landing  stage. 

As  a  matter  fact,  Lellys  only  possesses  a  landing  stage 
130  metres  (142.1  yards)  in  length,  8  metres  (8.7  yards)  wide, 
and  with  5.50  metres  (18  feet)  of  water  at  the  pier  head.     This 
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jetty  cannot  be  approached  by  small  coasting  steamers  in  rough 
weather. 

The  registered  tonnage  and  actual  tonnage  of  entries  and  exits 
to  the  port  of  Dellys  do  not,  at  present,  justify  the  expense  of  the 
construction  of  a  harbour  of  refuge. 

The  only  improvement  that  is  to  be  made  in  the  existing  sea 
works,  is  the  widening  of  the  landing  stage  (Fig.  43)  which  serves 
as  a  wiharf,  and  whose  area  is  insufficient  for  the  proper  hand- 
ling of  goods.  This  widening,  which  may  vary  from  30  to>  50  me- 
tres (32.8  to  54.6  yards)  —  the  latter  measurement  is  the  one 
which  will  probably  be  adopted — would  cost,  if  made  of  blocks 
of  artificial  stone  in  courses,  about  300,000  francs  (£12,000) . 

The  cost  will  probably  be  borne  by  the  Colony,  as  no  Chamber 
of  Commerce  exists    at  Dellys. 

An  increase  of  traffic  of  about  70,000  tons  may  be  expected. 
As  regards  the  possible  receipts,  they  cannot  be  estimated,  as 
no  dues  could  be  levied,  there  being  no  Chamber  of  Commerce 
in  charge  of  the  port. 

When  the  railway  which  will  pass  trough  upper  Kabylia  comes 
to  be  built,  it  will  be  necessary  to  consider,  not  the  construction 
of  a  harbour  of  refuge,  but  that  of  a  main  coasting  harbour,  link- 
ing Dellys  with  Marseilles. 

(From  infomation  supplied  by  Mr.  TONDU,  Inge- 
nieur  ordinaire  des  Fonts  et  Chaussees,  Tisi-Ouzou, 
Algeria.) 
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PORT   OF    MOSTAGANEM 

The  reconstruction  of  the  port  of  Mostaganem  was  completed 
in  April  1911  (Fig.  44).  From  that  date  and  up  to  1913,  nothing 
was  done  apart  from  a  little  dredging  and  maintenance  works  of 
slight  importance.  In  the  course  of  the  present  year,  the  scheme 
for  laying  out  the  interior  of  the  port  was  finally  settled.  The 
plans  include: 

1.)  The  deepening  of  the  harbour,  so  as  to  increase  the  avail- 
able depth  of  water;  2. )  the  construction  of  quays  with  platforms; 
3.)  the  construction  of  a  patent  ship. 

Deepening  of  the  harbour.  —  The  actual  harbour,  which  has  an 
area  of  17  hectares  (42  acres),  has  a  depth  of  over  8  metres 
(26  feet  2.3  inches)  over  a  length  of  160  metres  (174.87  yards) 
by  80  metres  (87.4  yards),  at  the  entrance  only;  outside  of  this 
channel,  the  depth  of  water  shoals  rapidly  and  there  is  not  even 
1  metre  (3  feet  3.3  inches)  along  the  quay-wall.  Dredging  is 
therefore  urgently  required  and  must  be  carried  out  without  inter- 
ruption till  the  work  is  completed,  in  order  thai  vessels  may  find 
sufficient  shelter  in  the  harbour. 

The  works  include  the  deepening  of  the  northern  portion  down 
to  the  level  of  ( — 8.00)  below  the  average  seea-level,  and  the  deep- 
ening of  the  southern  portion  to  the  level  of  ( — 5.00). 

Quay-walls  and  -platforms.  —  Quays  are  to  be  built  along  the 
eastern  portion  of  the  harbour  at  such  a  distance  from  the  present 
embankment  that  they  will  increase  the  width  of  the  existing 
platforms  by  50  metres  (54.6  yards) — these  quays  and  platforms 
have  become  absolutely  indispensable  owing  to  the  continual  | 
increase  in  the  traffic  of  this  port. 

From  1880  to  1910,  the  tonnage  of  the  vessels  entering  and. 
leaving    the    port    had    actually    increased    from  85.617    tons    to| 


Items  mentioned  In  Fig.  44. 
Gare  =   Station. 

Cale  de  halage  =   Patent  slip. 

Quais  et  terre-pleins  Est  =   East  quays  and  platforms. 

Appontements  fixes  =   Landing  stage. 

Partie  a  draguer  =    Portion  to  be  dredged. 
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Fig.  44.  —  Plan  of  the  port  of  Mostaganem  (Algeria)  showing  the  works 

decided  upon. 


—  180  — 

548,678  tons,  and  the  amount  of  goods  landed  and  shipped  from 
24,410  tons  to  182,189  tons. 

The  proposed  quays  consist,  as  regards  the  southern  portion 
of  the  eastern  platform,  where  the  bottom  is  at  a  level  of  ( — 5.00), 
of  a  wall  220  metres  (240.6  yards)  in  length,  formed  of  artificial 
blocks  set  one  above  the  other,  with  a  vertical  face,  alongside 
which  vessels  may  lie  up;  in  the  northern  portion  of  the  eastern 
platform,  where  the  bottom  is  at  a  level  of  ( — 8.00),  of  a  retaining 
wall,  whose  foundations  are  at  a  level  of  ( — 5.00),  and  having  a 
slope  of  3/1.  In  front  of  this  /retaining  wall,  over  a  length  of 
300  metres  (328.09  yards),  landing  stages  will  be  constructed 
with  a  depth  of  water  of  8  metres  (26  feet  2-3  inches)  alongside, 
to  allow  of  vessels  berthing. 

Patent  slip.  —  The  patent  slip  which  is  to  be  built  starts  from 
the  commencement  of  the  little  jetty.  It  will  have  a  front  of 
60  metres  (65.6  yards),  a  length  of  65  metres  (71  yards)  and  a 
slope  of  65/1000.  The  depth  of  water  at  the  sill  will  be  1.80  metres 
(5  feet  11  inches). 

The  cost  of  the  undertaking  amounts  to  1,720,000  francs 
(£68,800)  made  up  as  follows: 

Dredgings 915,000  francs  (£36,600) 

Quays  and  platforms 605,000  francs  (£24,200) 

Patent  ship 200,000  francs     (£"8,000) 


Total.      .     .     1,720,000  francs  (£68,800) 


This  expenditure  will  be  met  by  a  sum  of  520,000  francs 
(£20,800)  to  be  deducted  from  the  Colonial  budget,  and  by  a  sum 
of  1,200,000  francs  (£"48,000)  to  be  provided  by  the  Chamber  of 
Commerce  of  Mostaganem.  The  loan  which  will  be  raised  by  the 
latter  will  be  guaranteed  on  the  profits  of  the  tolls  levied  on 
shipping  entering  the  port,  by  decree  of  the  17th  August  1897. 

Instead  of  a  single  toll  on  shipping  of  one  franc  per  registered 
ton,  there  is  to  be  a  maximum  toll  of  0.50  francs  (5  pence)  per 
registered  ton,  and  0.56  francs  (5  pence)  per  ton  of  goods  landed  | 
or  embarked. 
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The  interest  on  the  loan  and  the  cost  of,  the  upkeep  and  lighting 
of  the  platforms  will  demand  an  annual  expenditure  of  120,000 
francs  (£4,800). 

To  balance  this  amount,  the  receipts  (sums  received  for  rent  of 
platforms,  tolls  on  ships,  goods  and  cattle,  etc.)  will  amount  to 
142,000  francs  (£5,680). 

(From  information  supplied  by  Mr.  CAUFOURIER, 
Ingenieur  ordinaire  des  Fonts  et  Chaussees,  Mostaga- 
nem  Algeria.) 


Bbliographia  :  CAUFOURIER  (P.).  —  Le  Port  de  Mostaganem. 
Genie  Civil.  6th  November,  1989,  pp.  1-7,  10  figs.,  2  plates. 
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PORT  OF  NEMOURS 


Jetee  Nord 
Plage 

Jetee  Ouest 
Brise-lames 


Fig.  45.  —  Port  of  Nemours  (Algeria) 

=  North  jetty. 

=  Beach. 

=  West  jetty. 

=  Breakwater. 


The  construction  of  a  harbour  of  refuge  at  Nemours  (Departe- 
ment  of  Oran),  has  rendered  necessary  the  construction  of  a  cer- 
tain number  of  works  amongst  which  are  : 


Items  mentioned  in  Fig.  46. 
Blocks  artificiels  =  Artificial  stone  blocks 

Talus  =   Slope. 

Noyau  (compose    de    1/4    pierrailles,    =   Core  (composed    of    25  %     small 
1/4  de  moelloms,   1/4  blocs  de  pre-  stone,  25  %  stone  blocks,  2o  % 

miere  categorie,  1/4  blocs  de  deuxie-  stone  blocks  of  the  1st  Category 

me  categorie  and   25   %    stone  blocks   of   the 

2nd  Category. 
Blocs  de  troisieme  categorie  =   Stone  blocks  of  the  3rd  Category. 
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Fig.  46.  —  Port  of  Nemours  (Algeria). 
Cross-sections  of   the  North  jetty  and   of  the  breakwater. 
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1.  A  jetty,  called  the  North  jetty  (Fig.  46),  starting  from  the 
east  point  of  the  anchorage,  and  having  a  length  of  410  metres 
(448. li  yards)  and  having  a  depth  of  water  alongside  the  extre- 
mity of  from  15  to  18  metres  (16.4  to  19.6  yards)  ; 

2.  A  jetty,  called  the  West  jetty  (Fig.  47),  starting  from  the 
western  end  of  the  town  of  Nemours,  and  having  a  length  of  475 
metres  (519.47  yards),  built  in  two  sections,  the  first  of  175  metres 
(191.3  yards)  and  the  second  of  300  metres  (328  yards),  and 
stretching  out  into  depths  of  10  to  13  metres  (10.9  to  14.2  yards). 

3.  A  breakwater  (Fig.  46)  of  a  length  of  380  metres  {415.58 
yards)  whose  foundations  are  at  a  depth  of  18  metres  (19.68 
yards). 

The  Memorandum  on  the  general  position  of  affairs  in  Algeria, 
published  in  1893,  by  Mr.  Lutaud,  Governor  General,  gives  the 
following  information  on  the  present  state  of  the  works  : 

«  The  substructure  of  the  North  jetty  has  been  completed  over  a 
length  of  185  metres  (202.3  yards)  out  of  a  total  length  of  410 
metres  (448.39  aryds).  The  superstructure,  which  includes  a  plat- 
form and  shelter  wall  of  concrete,  is  about  to  be  begun. 

«  The  substructure  of  the  West  jetty  is  completed  as  regards  the 
175  metres  (191.4  yards)  of  the  first  section,  and  for  a  further 
20  metres  (21.8  yards)  of  the  second  section. 

«  The  first  120  metres  (131.2  yards)  of  the  West  jetty  are  now 
completely  finished. 

«The  shelter  wall  at  the  commencement  of  the  North  jetty, 
which  is  designed  for  the  protection  of  the  craft  employed  on  the 
work,  is  now  completed.  This  wall,  which  is  100  metres  (109.3 
yards)  in  length,  starts  from  a  point  110  metres  (120.3  yards)  from 
the  beginning  of  the  North  jetty:  it  shelters  an  area  of  60  ares 
(1.48  acres).   » 

The  cost,    estimated   at   5,600,000    francs    (£224,000)     will    be 


Items  mentioned  has  Fig.  47. 

Jetee  Ouest,  enracinement  jusqu'aux  =  West  jetty,  foundation  as  laid  to 
fonde  de  ( — 5.00  metres)  depths  of    ( — 5)   metres. 

Jetee  Ouest,  au  dela  des  fonds  de  =  West  jetty,  foundations  where  the 
( — 5.00  metres)  depth  exceeds  ( — 5)  metres. 


185 


PORT  DE  NEMOURS 
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shared  by  the  town  of  Nemours  800,000  francs  (£32,000)  and  by 
the  Colony  (guaranteed  loan  of  4,800,000  francs  (£192,000)]. 

The  town  of  Nemours  will  raise  the  amount  of  its  subvention  to 
the  work  (800,000  francs)  by  a  loan,  guaranteed  on  the  tolls  levied 
in   accordance  with  the  Presidential  decree  of  the  5th  April,  1912. 

Its  is  estimated  that  the  total  receipts  from  the  three  principal 
tolls,  those  on  registered  tonnage,  goods  and  passengers,  will 
amount  to>  39,387.50  francs  (about  £1,575)  per  annum,  which  sum 
will  be  ample  to  insure  the  paying  off  of  the  loan  within  a  period 
of  50  years. 

(From   information  supplied    by   Mr.    BORDE,    Inge- 
nieur  des  Ponts  et  Chaussees,  Tlemcen,  Algeria.) 
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PORT  OF  ORAN 


Important  works  have  been  carried  out  in  this  port  (Fig.  48)  with 
a  view  of  coping  with  the  continued  increase  of  traf  tic. 

An  extra  wharf  (length  :  597  metres  (652. T  yards)  with  a  depth 
alongside  at  a  level  of  ( — 7.40),  and  745  metres  (814.7  yards) 
with  a  depth  at  a  level  of  ( — 8.40) ;  area  11.50  hectares  (28.4  acres), 
a  new  basin  (area  :  10.50  hectares  (26  acres)  not  including  the 
entrance  passage),  and  a  new  extension  jetty  (Fig.  49)  (length 
1,282  metres  (1401.9  yards)  are  in  course  of  construction. 


Fig.   48.  —  Port  of  Oran.   Plan  showing  the  general  scheme  of  extension 

works  oin  the  east  side. 
Avant-Port  =   Outer  harbour. 

Agrandissement  =   Extension. 

The  cost  is  estimated  to  amount  to  17,700,000  francs  (£708,000) 
which  will  be  shared  by  the  Chamber  of  Commerce  of  Oran 
(8,200,000  fr.  [£328,000]),  the  State  (Naval  budget  :  4,500,000  fr. 
[£180,000]);  colonial   guaranteed  loan:  5,000,000   fr.    (£200,000). 

(From   information   supplied    by   Mr.    DELAGRAUX, 
Sous-Ingenieur  des  Fonts   et    Chaussees,   Oran.) 
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Fig.  49.  —  Port  of  Oran.  Cross-section  of  the  extension  jetty. 
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PORT  OF  PHILIPPEVILLE 

The  marine  works  of  importance,  carried  out  in  the  district  of 
Philippeville,  are  those  relative  to  the  alteration  m  the  lighting  of 
the  port  of  Philippeville  itself. 

These  alterations,  which  were  mentioned  in  the  final  pro- 
gramme of  the  Lighthouse  Commission,  under  tne  date  of  the  19th 
February  1901,  were  authorised  by  a  Governement  decree  of  the 
21st  February  1901,  and  were  carried  ont  in  1912  (1),  by  the  con- 
struction of  : 

1.  A  lighthouse  on  the  pier-head  of  the  main  jetty,  which  con- 
sists of  a  round  tower  of  masonry  resting  on  a  foundation  of  octa- 
gonal shape,  and  crowned  by  a  lantern  containing  the  illuminating 
apparatus  which  gives  a  flashing  light,  in  groups  of  two  flashes, 
white  with  a  red  sector. 

2.  Two  metal  towers  for  the  lights  on  the  pier-heads  at  the 
entrance  (the  Chateau  Vert  jetty  and  the  new  North  traverse); 
one  tower  has  been  erected  on  each  jetty,  they  carry  fixed  lights, 
the  one  green,  the  other  red. 

3.  A  lighthouse  in  the  place  of  the  old  light  on  Monkey  island, 
near  Stora.  This  lighthouse  consists  of  a  masonry  tower  in  the 
shape  of  a  truncated  quadrangular  pyramid,  resting  on  a  pedestal 
which  is  built  on  a  cement  concrete  foundation;  this  tower  is  topped 
by  a  lantern  with  a  fixed  white  light  with  a  green  sector. 

Before  this  alteration  had  been  carried  out,  the  entrance  to 
Phillippeville  harbour  was  merely  buoyed  by  three  gas  buoys,  of 


(1)  The  new  lights  only  came  into,  use  on  the  2nd  May  1913,  but  it  may 
be  claimed  that  the  works  were  completed  at  the  end  of  December,  1912. 
TThey  had  been  begun  at  the  end  of  April  of  that  year. 

Items  mentioned  in  Fig.  49. 


Cote  du  large 

Cote  du  port 

Maconnerie 

Blocs  artificiels 

Pierrailles 

Mo  el  Ions 

Blocs  de  premiere  categorie 


Offing. 

Side  towards  the  shore. 

Masonry. 

Artificial  blocks. 

Small  stone. 

Broken  stone  blocks. 

Stone  blocks  of  the  1st  Category. 
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which  one  was  in  front  of  the  pier-head  of  the  mam  jetty,  the 
others  being  on  each  side  of  the  outer  harbour  entrance.  There 
were  also  two  lights  on  land;  one,  on  the  rocky  ground  of  Beni- 
Melik  at  the  spot  known  as  the  Chateau  Vert  to  clear  the  Lion  and 
Macaque  rocks;  the  other,  on  the  Skida  cliff  to  line  up  with  the 
lights  in  the  channel.  The  object  of  these  works  was  to  put  an 
end  to  was  really  a  provisional  arrangement,  but  which  it  wac  not 
possible  to  modify  until  the  harbour  works  had  been  completed. 
We  give  herewith  a  general  description  of  these  various  works. 

Lighthouse  on  the  pier-head  of  the  main  jetty.  —  This  light 
consits  of  a  substructure  of  ferro-concrete  and  a  tower  and  base. 

The  substructure  of  ferro-concrete  consists  of  a  slab  7  metres 
(22  feet  11  inches)  square,  and  0.35  metres  (12. T  inches)  thick, 
carried  on  four  rectangular  piers,  in  parallel  pairs,  crossing  each 
other  at  right  angles,  and  having  between  their  internal  sides  an 
empty  space  of  3.60  meters  (11  feet  9.4  inches)  square;  these 
piers  are  1  metre  (3  feet  3.3  inches)  in  height  and  0.50  metres 
(1  foot  7.6  inches)  wide;  they  rest  on  a  central  mass  of  ordinary 
concrete. 

The  lighthouse  is  built  on  this  ferro-concrete  substructure,  dove- 
tailed into  a  hollow  in  the  masonry  of  the  pier-head,  but  indepen- 
dant  of  it. 

As  a  matter  of  fact,  four  ties,  bind  the  part  of  the  ferro-concrete 
base  which  is  on  the  seaward  side  to  the  pier-head,  so  as  to 
increase  the  resistance  of  the  building  to  any  overturning  effect. 
But  this  tieing  may  be  removed,  when  necessary,  by  simply  remo- 
ving the  holding-down  bolts. 

The  tower  and  base  extend  to  a  height  of  12.15  metres  (39  feet 
9.5  inches),  above  the  pier-head. 

The  base,  2.60  metres  (8  feet  6.3  inches)  in  height,  is  shaped 
like  a  truncated  octagonal  pyramid  inscribed  within  a  circle  of 
6  metres  (19  feet  7.8  inches)  diameter  at  the  bottom,  and  of  5.70 
metres  (17  feet  0.1  inches)  at  the  top.  The  tower  itself  is  9.35 
metres  (30  feet  7  inches)  in  height;  it  is  shaped  as  a  cone  of  which 
the  sides  are  sloped  at  55/1000,  and  is  topped  with  a  coping  of  3.50 
metres  (11  feet  5.5  inches)  in  diameter.  The  diameter  of  the  body 
of  the  tower  is  3.40  metres  (11  feet  1.5  inches)  at  the  base,  and 
2.60  metres  (8  feet  6.2  inches)  at  the  top. 
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The  height  of  the  focal  rays  is  13.85  metres  (45  feet  4.3  mches) 
above  the  coping  of  the  pier-head,  and  21.15  metres  (53  feet  3.3 
inches)  above  the  level  of  the  sea.  The  light  consists  of  groups  of 
two  flashes,  white  with  a  red  sector.  The  range  of  the  rays  reached 
or  surpassed  during  50/100ths  and  90/100ths  of  the  year  attain 
respectively  11  miles  and  5  miles  with  the  white  flashes  and  6.5 
miles  and  3.5  miles  with  the  red  flash. 

Lights  on  the  pier-heads  of  the  channel.  —  These  lights  consist 
of  two  metal  towers  of  cylindrical  shape  8  metres  (26  feet  2.4  in- 
ches) in  height  and  1.70  metres  (5  feet  7  inches)  in  diameter, 
carrying  the  lanterns.  The  light  of  the  Chateau  Vert  jetty  is  green; 
the  range  of  the  rays  for  50/100ths  and  90/000ths  of  the  year  is 
3.5  miles  and  2  miles  respectively. 

The  height  of  the  focal  ray  is  8.30  metres  (27  feet  2.3  inches) 
above  the  jetty  and  10.45  metres  (32  feet  9  inches)  above  the  level 
fo  the  Sea.  The  light  on  the  new:  north  traverse  is  red;  the  range 
of  the  rays  for  50/100ths  and  90/lOOths  of  the  year  is  4  miles  and 
2.5  miles  respectively. 

The  height  of  the  focal  ray  is  8.30  metres  (27  feet  2.3  inches) 
above  the  traverse,  and  10  metres  (32  feet  9  inches)  above  the  sea 
level. 

Lighthouse  on  Monkey  island.  — -  This  lighthouse  consists  of  a 
tower  in  the  shape  of  a  quadrangular  truncated  pyramid,  resting 
on  a  pedestal  built  on  a  cement  concrete  foundation. 

The  pedestal  of  the  tower  is  2.50  metres  (8  feet  2.2  inches)  in 
height;  the  tower  is  4.50  metres  (14  feet  8.8  inches)  in  height;  its 
sides  being  sloped  at  about  1/20;  the  widened  base  rests  on  the 
pedestal  and  the  top  is  crowned  with  a  coping  that  is  also  widened. 
The  base  of  the  tower  is  1.90  metres  (12  feet  9.2  inches)  square, 
the  top  2.50  metres  (8  feet  2.2  inches)  square,  and  the  coping  3.10 
metres  (10  feet  1.9  inches)  square. 

The  height  of  the  focal  ray  is  11.40  metres  (37  feet  4  inches) 
above  the  ground,  and  16.90  metres  (55  feet  4.2  inches)  above  the 
sea  level.  The  range  of  the  rays  during  50/100ths  and  90/100ths  of 
the  year  is  10.5  miles  and  5  miles  respectively  as  regards  the  white 
light,  and  5  miles  and  2.5  miles  for  the  green  light. 

No  special  difficulty  of  interest  from  an  engineer's  point  of  view 
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arose  during  the  course  of  the  construction  of  these  works,  which 
wer^e  carried  out  under  the  superintendance  of  Mr.  Daujon,  Inge- 
nieur  en  Chef  des  Ponts  et  Chaussees  of  Phillippeville,  with  the 
assistance  of  Mr.  Brigol,  Ingenieur  ordinaire  and  Mr.  Girard,  Sous- 
Ingenieur. 

It  may  however  be  noted  that  if  settlements  of  the  main  portion 
of  the  jetty  did  happen  to  cause  a  sloping  of  the  coping  of  the 
pier-head  and  of  the  lighthouse  built  upon  it,  it  would  be  possible 
by  the  plan  on  which  it  is  built  to  raise  the  structure  by  means  of 
jacks  placed  under  three  of  the  joints  of  the  beams,  and  to  drive 
in  between  the  beams  and  the  lead  plates  sufficient  cement  mortar 
to  re-establish  a  perfectly  horizontal  bed  and  so  do  away  with  the 
effects  of  settlement. 

The  estimated  cost  of  the  works  planned  amounted  to  90,575 
francs  (£3,623),  made  up  as  follows: 

1°  Works  carried  out  by  the  authorities  of  the  Ponts  et  Chaus- 
sees. 

Lighthouse  on  the  pier-head  of   the 

mam  jetty 19,740.00  francs  (£   790) 

Lights  in  the  entrance  to  the  outer 

harbour 4,000.00  francs  (£   160) 

Lighthouse  on  Monkey  island  .     .     .     10,335.00  francs  (£  413) 
Installation  of  lighting  appliances  .        1,500.00  francs     (£  60) 


35,575.00  francs  (£1,423) 


2°  Metal  towers  and  lighting  appliances  ordered  by  the  Central 
Lighthouse  Commission. 

Lighting  apparatus  for  the  pier-head 

lighthouse       . 13,400.00  francs  (£  536) 

Towers    and  lighting  apparatus   for 

the  entrance  channel  lights  .  .  .  31,900.00 francs  (£1,276) 
Lighting     apparatus     for      Monkey 

•island   lighthouse   ......       5,085.00  francs  (£  203) 

Initial    expenditure 4,615.00  francs  (£  185) 


55,000. 00  francs  (£2,200) 
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The  cost  of  carrying  out  the  work  was  as  follows  : 

a)  According  to  tender  : 
Work  done  by  contract  (Discount  of  10  to  12  %) : 
Lighthouse  on   the  pier-head  of  the 

mam  jetty     .     . 16,202.25  francs  (£  648) 

Lighthouse  on  Monkey  island     .     .       7,278.82  francs  (£  291) 


23,481.17  francs  (£  939) 


Works  carried  out  by  the  authorities  : 
(Lights  in  the  entrance  of  the  outer 

harbour) 4,000.00  francs  (£  160) 

Initial  expenses 5,301.00  francs  (£  212) 


32,782.17  francs  (£1,311) 
b)   Actual  cost  : 

Work  done  by  contrat  : 

Lighthouse  on  pier-head  of  main  jetty     15,755.95  francs  (£  630) 

Lighthouse  on  Monkey  island  .      .      .        5,484.97  francs  (£  219) 


21,240.93  francs  (£  849) 
Work  done  by  the  authorities  .  .  .  4,000.00  francs  (£  160) 
Initial  expenses 5,301.00  francs  (£  212) 


30,541.93  francs  (£1,221) 


Hence  a  saving  of  2,240.24  francs  (£89)  on  the  estimated  cost 

The  expenditure  will  be  borne  by  the  Colony. 

No  important  alteration  was  made  in  the  scheme  on  which  the 
tenders  were  based. 

During  the  course  of  the  work,  the  increase  in  the  cost  price  of 
the  granite  supplies  from  Cap  de  Fer  caused  tne  fixing  of  a  new 
scale  of  prices,  which  entailed  an  increase  of  3,575  francs  (£143) 
in  the  original  scheme,  which,  amounting  formerly  to  87,000  francs 
(£3,480),  was  increased  thereby  to  90,575  francs  (£"3,623). 

(From  information  supplied  by   Mr.  DAUJON,  Inge 
nieur  en   chef   des    Fonts    et  Cha:isseesy   Fhilippevil\ey 
Algeria.) 
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PORT  OF  TENES 

The  works  in  course  of  construction  at  the  port  of  Tenes  (situated 
on  the  west  coast  of  the  Departement  of  Algiers,  at  2  1/2  miles  to 
the  west  of  the  light  house  of  that  name)  include  : 

1.  The  extension,  over  a  distance  of  30  metres  (32.8  yards),  of 
the  recently  built  breakwater  and  the  installation  of  a  lighthouse 
on  the  end  of  the  West  pier-head,  to  afford  grater  security  to 
shipping,  which,  in  heavy  weather,  risks  running  against  the  sub- 
marine shoal  formed  by  the  old  rock  foundations  of  former  works. 

2.  The  construction  and  laying-out  of  an  embankment,  bordered 
by  quays  alongside  which  vessels  may  lie,  in  the  south-west  portion 
of  the  port,  on  the  right  of  the  West  pier,  and  all  the  necessary 
equipment. 

As  regards  the  breakwater,  it  is  proposed  to  construct  it  for  the 
required  30  metres  (32.8  yards)  m  accordance  with  the  cross-section 
shown  in  fig.  51.  , 

The  estimated  cost  amounts  to  200,000  francs  (£8,000);  it  will 
be  borne  entirely  by  the  colony. 

The  quay  walls,  of  which  fig.  51  gives  a  cross-section  for  levels 
of  (—7.50),  are  estimated  to  cost  1,500,000  francs  (£60,000),  of 
which  950,000  francs  (£38,000)  will  be  paid  by  the  colony  and 
200,000  francs  (£8,000)  by  the  communal  district  of  Tenes,  the 
latter  being  authorised  to  recoup  itself  by  means  of  levying  tolls. 
These  tolls,  which  will  be  at  the  rate  of  0.50  (5  pence)  per  ton 
of  goods  landed  and  0.10  francs  (1  penny)  per  registered  ton,  are 
estimated  to  produce  12,000  francs  (£480)  without  taking  into 
account  the  increase  in  the  actual  traffic. 

• 

•  • 

The  construction  of  a  breakwater  (namely  the  one  of  which  the 


Items  mentioned  in  Fig.  50. 

Terre-pleins  =    Embankments. 

Jetee  Est  =   East  jetty. 

Jetee  Nord-Ouest  =    Nort-West  jetty. 

Pas&e  Ouest  =   West  channel. 

Passe  Est  =   East  channel. 

Brise-lames  =   Breakwater. 

Carriere  =   Quarry. 
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Fig.  50.  —  General  plan  of  the  Port  of  Tenes. 
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extension  has  just  been  commenced)  was  begun  in  1892;  the  recon- 
struction of  the  North  West  jetty  over  a  length  of  130  metres  ^142.1 
yardsj,  and  that  of  the  East  jetty  over  a  length  of  180  metres 
(196. 8  yards),  which  were  respectively  begun  in  1907  and  1908,  is 
now  completed. 

The  harbour  has  been  succesfully  protected  against  the  effects 
of  heavy  seas  and  it  has  been  found  possible  to  render  it  calm 
enough  to  allow  of  loading  or  unloading  in  all  weathers. 

The  work  was  carried  out  by  the  authorities  of  the  Ponts  et 
Chaussees,  under  the  superinten dance  of  Mr.  Raby,  Ingenieur  en 
chef  at  Algiers,  assisted  by  Mr.  Baures,  Ingenieur  ordinaire  at 
Setif. 

The  cost,  which  is  entirely  borne  by  the  Colony,  amounted  to 
1,471,700  francs  (£58,468)  for  the  completion  of  the  breakwater; 
105,000  francs  ((£4,200)  for  the  reconstruction  of  the  North 
Vvest  jetty  and  160,000  francs  (£6,400)  for  the  reconstruction  of 
the  East  jetty. 

No'  estimate  has  yet  been  drawn  up  of  the  receipts  likely  to 
accrue   from  the  increase  of  traffic. 


Fig.  51.  —  Port  of  Tenes. 
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Cross-section  of  the  breakwater. 

Artificial  stone. 

Old  rough  stone  embankment. 

Typical  cross-section  of  the  retain- 
ing wall  of  the  quay  in  depths 
of  (—7.50). 

Embankment. 
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harbour. 
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Outcrop  of  rock. 

Typical  cross-section  of  the  North- 
West  and  East  jettys. 
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Block  of  concrete. 

Old  broken-up  jetty. 
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(From  information  supplied  by  Mr-  RABY,  Ingenieur 
en  chef  des  Fonts  et  Chaus sees  (cir  conscription  Alger- 
Ouest),  passage  du  Caravanserail.  Algiers.) 


Bibliographia  :  RABY. Particularities  relatives  a  la  fabrication  des 
blocsi  artificiels  en  beton  employes  dans  les  travaux  du  port  de 
Tenes.  Annales  des  Fonts  et  Chaussees.  1912,  2,  p.  387. 
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PORT  OF  TIPAZA 

At  the  port  of  Tipaza,  which  is  on  the  east  side  of  the  promon- 
tory of   Chenona,    Departement  of  Algiers,   the  mole,   which  has 
been   lengthened    by    35    metres   (38.27    yards)   and    widened    by 
6  metres   (6.56  yards),   will  henceforward  allow  of  two  coasting 
vessels  loading  or  unloading  at  the  same  time. 

The  works,  which  were  begun  m  1910,  were  completed  in  1913. 
The  were  retarded  by  frequent  storms;  as  a  matter  of  fact  this 
was  the  only  difficulty  met  with  during  the  course  of  the  work. 
However,  it  is  of  interest  to  note  that  the  packing  boards  which 
were  used  for  the  moulding  of  the  concrete  having  been  frequently- 
washed  away  by  the  action  of  the  waves,  the  work  was  carried 
out  in  lengths  of  5  metres  (5.46  yards),  by  means  of  hoardings 
of  sacks  of  plastic  concrete  which  were  gradually  filled  with  shaked 
concrete. 

The  cost  amounted  to  about  100, 000  francs  (£4,000)  and  was 
borne  by  the  Colony.  The  works  were  carried  out  by  the  autho- 
rities. 

(From  information  supplied  by  Mr.  RABY,  Ingenieur 
en  chef  des  Fonts  et  Chaussees,  Algiers.) 
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PORT  OF  AJACGIO 

Owing  to  the  fact  that  the  Napoleon  wharf  had  only  a  depth  of 
water  of  from  5  to  6  metres  (5.4  to  6.g  yards)  alongside,  it  was 
decided,  in  1913,  to  dredge  the  harbour  to  the  level  of  ( — 7.00) 
below  low-water  level,  and  to  so  obtain  a  depth  of  water  of 
7  metres  .(22  feet  11  inches)  over  a  length  of  205  metres  (224.2 
yards;,  so  as  to  enable  two  vessels  of  100  metres  (109.36  yards) 
in  length,  and  of  a  draft  of  6.50  metres  (21  feet  3.4  inches)  to 
come  alongside  at  the  same  time. 

The  estimated  expenditure  amounts  to  410,000  francs  (£16, 400V 
Half  of  this  amount  will  be  paid  by  the  Chamber  of  Commerce  of 
Ajaccio,   the  remainder  by  the  State. 

The  receipts  of  the  Chamber  of  Commerce  are  from  the  tolls 
levied.  The  amounts  are  paid  in  to  the  Treasury  by  the  Chamber 
of  Commerce.  It  is  difficult  to  estimate  the  increase  in  the  receipts 
likely  to  accrue  from  this  work,  but  it  will  only  be  slight. 

* 
•  • 

The  improvement  works,  commenced  in  January  1911  and  com- 
pleted in  January  1913,  include  : 

1.  A  jetty  between  two  retaining  walls  having  5  metres  (16  feet 
4.5  inches)  of  depth  of  water  alongside,  160  metres  (174.98  yards) 
in  length,  and  9  metres  (9.84  yards)  in  width,  designed  to  act  as 
a  shelter  for  the  fishing  boats  which  encumber  the  harbour 
(Fig.  52).  .._;•''- 

2.  A  wharf  having  5  metres  (16  feet  4.5  inches)  of  water  along- 
side for  80  metres  (87.49  yards)  of  its  length,  built  in  the  Capu- 
chin anchorage  and  set  apart  for  sailing  ships  which  cannot  find 
room  in  the  harbour  (Fig.  52). 

The  total  cost  amounts  to  512,000  francs  (£20,480),  of  which 
81,000  francs  (£3,240)  will  be  found  by  the  Chamber  of  Commerce 
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Fig.  52.  —  Port  of  Ajaccio.  Cross-sections  of  the  quay  and  of  the  jetty. 
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(whigh  shares  in  the  expenditure  as  aforesaid),  200,000  francs 
(£8,000)  are  provided  by  the  Naval  authorities  and  the  remainder, 
231,000  francs  (£9,240),  by  the  Ministry  of  Public  Works. 

As  regards   the  work  done  by  contract,   the  cost  is  made  up  as 
follows, 
Authorised     expenditure    (discount    deducted)     495,262.18   francs 

(Abt  :   £19,810). 
Expenditure  actually  incurred 489,446.21   francs 

(Abt  :  £19,578). 

(From  information  sup-plied  by  Mr.  GODIN,  Ingenieur 
des  Fonts  et  Chaussees,  Ajaccio,  Corsica.) 


Bibliographia.  VoiSIN  (J.).  —  Note  on  the  most  recent  works 
carrieds  ont  at  the  principal  seaports.  Xllth  International  Navi- 
gation Congress.  Philadelphia,  1912,  pp.  19,  24  to  25,  2  plates. 


Items  mentioned  in  Fig.  52. 

Jetee  de  la  Citadelle  =   Citadel  jetty. 

Prolongement  sur  80,00  metres  =   Extension  of  87.49  yards  in  length. 

Deroctage     (approfondissement  a         =   Removal  of  rocks  (Depth  increas- 

—7.00  m.)  ed  to  the  level  of  —7.00  m.) 
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PORT  OF  BASTIA 

The  contracts  for  the  works  relating  to  the  construction  of  the 
St  Erasmus  Groyne  (Fig.  53)  over  a  length  of  50  metres  (54.68 
yards),  and  the  extension,  over  a  length  of  250  metres  (273.4 
yards),  of  the  wharf  of  the  St.  Nicholas  jetty,  were  given  out  at 
the  end  of  1913. 

5/  Erasmus  groyne.  —  This  work,  which  is  designed  to  close 
the  access  of  St  Nicholas  harbour  to  south-easterly  gales,  and  to 
determine  the  channels,  had  originally  been  designed  to  have  a 
length  of  90  metres  (98.43  yards),  extending  into  waters  with  a 
depht  of  from  0  to  10  metres  (0  to  32  feet  9  inches).  The  Minister 
of  Public  Works  decided  that  this  length  should  be  reduced  to 
50  metres  (54.68  yards)  and  that  there  should  be  no  pier-head,  so 
that  it  might  be  feasible  to  eventually  extend  it  if  it  should  be 
found  adviseable.  The  groyne,  thus  reduced,  will  extend  into 
waters  of  a  depth  of  6  metres  (19  feet  T.8  inches),  the  channel 
will  be  193  metres  (211.07  yards)  in  width  and  its  depth  will  vary 
from  20  to  8  metres  (65  feet  6  inches  to  26  feet  2.4  inches). 

Main  features:  1.  Foundation  of  natural  rough  stone  blocks, 
12.60  metres  (13.77  yards)  wide  at  a  level  of  (0.00)  (level  of  low 
tide),  with  a  slope  of  4/3;  rocky  sandy  bottom;  10  %  of  the  blocks 


Nouveau  Port 

Jetee  St-Nicholas 

Quai  projete 

Epi  St-Erame  projete 

Blocs  artificiels  de  14  m.  cubes 

Blocs  naturels  de  premiere  et  deuxie- 

me  categorie 
Chaussee  empierree  de0.20  m.  d'epais- 

seur 
Mur  de  quai 
Remblai 
Epaulement 
Massif  de  blocs  de  deuxieme  et  troi- 

sieme  categorie 
Fondations 


New  harbour. 
St.    Nicholas  jetty. 
Proposed  wharf. 
Proposed  St.  Erasmus  groyne- 
Artificial  blocks  of  18.3  cub. yards. 
Natural  blocks  of  the  1st  and  2nd 

Categories. 
Roadway  with  8  inch,  setts 

Retaining  wall  of  wharf. 

Embankment. 

Shoulder. 

Mass     of     blocks  of  2nd  and  3nd 

Categories. 
Foundations. 
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Fig.  54.  —  a)  Plan  of  the  new  harbour  of  Bastia;  b)  St.  Erasmus  groyne. 
(Average  cross-section)  ;  c)  Wharf  of  the  St.   Nicholas  jetty. 

(Average  cross-section). 
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to  be  100  to  1,500  kilogs.  (220.4  lbs  :  to  1  1/2  tons)  (1st  Category), 
30.  %  of  the  blocks  to  be  from  1,500  kilogs.  (1  1/2  tons)  or  over 
(2nd  Category). 

2.  Masonry  revetment  of  artificial  blocks  14  metres  (15.3  yards) 
in  height,  10  metres  (32  feet  9  inches)  thick  at  the  level  of  (0.00) 
with  a  slope  of  4/3  below  this  level  and  of  3/1  above  it. 

3.  Shelter  wall  of  artificial  blocks,  the  foundations  being  at  the 
.T.evel  of  (  +  0.50),  3.50  metres  (11  feet  5.5  inches)  in  width  up  to 
the  level  of  (  +  3.50)  and  2  metres  (6  feet  6.6  inches)  in  width 
up  to  a  level  of  (  +  6.00). 

4.  Inner  step  of  5  metres  (16  feet  4.5  inches)  in  width,  the  arris 
at  the   level  of    (  +  1.50). 

Wharf  of  the  St  Nicholas  jetty  (Fig.  53).  —  By  increasing  to 
450  metres  (491.13  yards)  the  available  wharfage  having  a  depth 
alongside  of  8  metres  .(26  feet  2.4  inches),  it  is  expected  that  the 
danger  to  vessels  drawing  up  against  the  western  wharves,  of 
being  driven  to  the  eastwards  by  the  land  breeze  or  libeccio,  and 
so  running  the  risk  of  being  driven  on  the  rock  foundations  of  the 
jetty,  will   be  overcome. 

Main  features.  Wharf  of  26  metres  (28.4  yards)  width  built  up 
against  the  shelter  wall  of  the  St  Nicholas  jetty;  sandy  bottom 
covered  with  a  layer  of  mud  of  from  1  to  1.50  metres  (3  feet  3.3 
inches  to  4  feet  11  inches)  in  depth;  average  depth  of  water  of 
from  15  to  17  metres  (49  feet  1.5  inches  to  55  feet  8  inches). 

1°  Foundations  of  rough  stone,  resting  on  that  of  the  jetty  itself 
up  to  the  level  of  ( — 8.00);  slope  of  2/1;  rough  stone  blocks  of 
from  5  to  200  kilogs  (11  to  440.9  lbs) ;  berme  of  3.50  metres 
(10   feet  9.5  inches). 

2°  Quay  wall  of  artificial  blocks  in  courses,  with  a  slope  of  1/20; 
five  rows  of  blocks  each  2  metres  (6  feet  6.6  inches)  in  width, 
1.80  metres  (5  feet  11  inches)  in  height,  and  4.50  metres  (14  feet 
8.8  inches)  in   length. 

The  proposed  scheme  shows  a  foundation  built  up  to  a  level  of 

( — T.bO),  on  the  top  of  which  the  artificial  blocks  are  to  be  laid 

at  a  slope  of  1/10,    when,   owing  to  settlement,   the  base  should 

sink  to  the  level  ( — 8.50),  which  will  leave  the  top   at  a  level  of 

(  +  0.50)  with  a  slope  of  1/20. 
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3°  Shoulder  of  blocks  of  stone  of  from  5  to  40  kilogs  :  (11  to 
88  lbs),  built  to  the  level  of  (0.00),  1  metre  (3  feet  3.3  inches)  in 
width  and  with  an  interior  slope  of  45°. 

4°  Embankment  of  quarry  debris  built  upto  a  level  of  (0.00). 

5°  Foundations  of  the  roadway  in  rough  stone  of  from  5  to  100 
kilogs:  (11  to  220.5  lbs). 

6°  Stone  sett  roadway  of  0.20  metres  (8  inches)  in  depth,  faced 
with  roughened  granite  setts;  coping  of  dressed  granite,  and 
flagstone  paving  to  3  metres  (9  feet  9.9  inches)  from  the  edge  : 
edge  of  the  wharf  at  a  level  of  (  +  1.55).  Camber  of  the  surface 
of  the  roadway  towards  the  edges  of  the  quay,  1/50. 

It  should  be  noted  here  that  the  200  metres  (218.7  yards)  of 
wharfage  (now  under  construction)  which  precede  the  proposed 
section  have  been  built  with  a  lesser  cross-section  (berme  of  2  me- 
tres i(6  feet  6.6  inches),  4  rows  of  blocks  of  a  height  of  2  metres 
(6  feet  6.6  inches)  each,  length  of  the  blocks  in  the  two  lower  rows 
4.50  metres  (14  feet  8.8  inches),  length  of  those  in  the  .two'  upper 
rows  3.50  metres  (11  feet  5.5  inches),  thickness  of  the  retaining 
wall  1.75  metres  (5  feet  9  inches).  In  the  case  of  the  new  scheme  it 
was  apparently  necessary  to  reinforce  this  cross-section  and  to 
allow  for  0.90  metres  (2  feet  11.4  inches  settlement  of  the  wall. 

The  estimated  cost  comes  out  as  follows. 

First  section.  Construction  and  auxiliary  work. 

Contract  price 658,223.95   francs   (£26,329) 

Initial  expenditure 111,776.05   francs  (£  4,471) 

Total.     .     .     .     770,000.00  francs  (£30,800) 

Second  section:  Supply  of  hydraulic  lime: 

Contract 84,000.00  francs  (£  3,360) 

Initial  expenditure 16,000.00  francs  (£      640) 


Total. 
Making  a  grand  total  of  . 


100,000.00  francs  (£  4,000) 

770,000.00  francs   (£30,800) 
100,000.00   francs  (£  4,000) 


Total. 


870,000.00  francs 


4,800) 

14 
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Half  the  above  cost  will  be  borne  by  the  State,  the  remainder  by 
the  Chamber  of  Commerce  of  Bastia. 

The  Municipal  Council  of  the  town  of  Bastia  has  furthermore 
voted  a  subvention  equal  to  the  amount  of  the  local  custom  dues 
levied  on  the  materials  used. 

The  provisional  programme  of  the  works  under  construction,  as 
drawn  up  for  the  purpose  of  allocating  the  contract,  may  be  obtain- 
ed from  Mr.  Poupet,  Ingenieuir  des  Ponts  et  Chaussees,  Bastia. 

(From  information  supplied  by  Mr.    POUPET,  Inge- 
nieur  des  Ponts  et  Chaussees,  Bastia,  Corsica.) 


BibliOgraphia:  VoiSIN  (J.).  —  Note  on  the  most  recent  works, 
carried  out  at  the  principal  seaDorts.  Xllth  International  Naviga- 
tion Congress.  Philadelphia,  1912  (N°  95),  pp.  20  and  24,  plate  2. 
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TUNISIA 


PORT  OF  BIZERTA 

The  laying  out  of  a  commercial  harbour  in  the  Sebra  bay,  was 
decided  upon  in  1909.  The  works,  which  were  begun  in  October  of 
that  year,  are  now  almost  completed.  (Fig.  54). 

The  object  in  view  was  to  transfer  the  commercial  harbour  which 
formerly  existed  on  the  canal,  to  Sebra  bay.  The  scheme  included. 

1.  The  dredging  of  the  bay  to  the  level  of  ( — 8.00); 

2.  The  embanking  of  the  northern  part  of  the  bay; 

3.  The  construction  of  retaining  walls  along  the  northern  bank, 
over  a  length  of  about  1,-300  metres  (1421.7  yards); 

4.  The  construction  of  retaining  walls  along  these  retaning  walls 
over  a  length  of  360  metres  (393.71  yards)  for  the  purpose  of 
installing  moveable  landing  stages. 

The  area  of  the  basin  is  of  about  50  hectares  (123.5  acres)  and 
that  of  the  embankment  platforms  about  120,000  square  metres 
(29.6  acres). 

The  construction  of  sidings,  which  may  eventually  measure  some 
5,000  metres  (5468.2  yards)  in  length,  is  provided  for,  for  the  pur- 
pose of  transporting  goods  to  and  from1  the  wharves. 

The  dredging,  embankments  and  works  connected  with  the 
wharves  and  retaining  walls  are  estimated  to  cost  1,650,790  francs 
(£66,032). 

The  cost  will  be  borne  by  the  Tunisian  government.  The  gran- 
tees however,  the  Harbour  Company  of  Bizerta,  will  provide  the 
necessary  funds,  under  the  conditions  laid  down  in  the  grant  of 
concession  dated  the  11th  November  1889. 

From  information  supplied  by  Mr.  le  Directeur  General  des 
Travaitx  Publics  de  la  Regence,   Tunis,    Tunisia. 
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Fig.  54.  —  Plan  showing  the  almost  completed  works  of  the  commercial 

harbour  in  Sebra  bay  (Tunisia). 
Terrains  gagnes  sur  la  mer  par  l'exe-   =   Ground  recovered  from  the  sea  by 

cution  des  travaux  the  works  under  construction. 

Chenal  =   Channel. 
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PRINCIPALITY  OF  MONACO 


PORT  OF  MONACO 

The  Societe  Fonoiere  of  Monte  Carlo  and  tihe  Riviera, — which 
took  the  place,  in  conformity  with  a  decree  of  the  4th  June  1913, 
of  the  Societe  des  Bains  de  Mer  et  du  Cercle  des  Etrangers  de 
Monaco, — has  undertaken  the  construction  of  an  embankment 
platform  on  a  site  to  be  recovered  from  the  sea  by  means  of  a  dyke 
and  the  banking  up  of  the  foreshore,  along  the  Larvotto  district, 
and   the  construction  of  a  boulevard  to   act    as   a   thoroughfare 
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Fig.   55.  —  Principality  of  Monaco.   Cross-section  of  the  Larvotto 

embarkment  and  boulevard. 


Bloc  de  garde 

Blocs  artifieiels 

Remblai 

Enrochements  ordinaires 


—   Breakwater  blocks. 

=  Artificial  blocks. 

=   Embankment. 

=    Ordinary  rough  stone  foundation. 


Blocs  de  premiere  et  deuxieme  cate-    =   Block  of  the  1st  and  2nd  Catogo- 
gorie  ries. 
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between  the  North  wharf  of  Monaco  harbour  (Fig.  55)  and  the 
commencement  of  this  embankment. 

Being  intended  for  the  construction  of  a  boulevard  promenade 
20  metres  (21.87  yards)  in  width  and  a  new  residential  quarter, 
this  embankment  (Fig.  56)  will  have  a  total  area  of  about  12  hec- 
tares (29.6  acres),  of  which  10  hectares  (24.7  acres)  have  been 
granted  to  the  above  mentioned  Society  for  the  purpose  of  forming 
a  residential  site.  It  will  be  protected  by  a  seawall  of  rough  stone, 
the  foundations  of  which  extend  into  the  sea  to  depths  of  8  metres 
(26  feet  2.4  inches). 

The  promenade  will  be  immediately  in  rear  of  the  sea  wall.  As  to 
the  thoroughfare,  which  will  be  12  metres  (13.12  yards)  in  width, 
as  it  'will!  have  to  be  constructed  on  the  rocky  slope  which  runs 
along  the  shore,  it  will  include  a  number  of  masonry  structures, 
more  especially  a  viaduct  of  three  arches,  enabling  it  to  cross  the 
depressions  of  the  slope. 

The  promenade  and  embankment  will  be  built  at  a  level  of  6 
metres  (19  feet  7.8  inches)  above  level  of  the  sea,  and  the  tho- 
roughfare, which  is  the  most  exposed,  will  be  at  8  metres  (26  feet 
2.4  inches)  above  the  sea  level. 

The  proposed  works  have  been  the  object  of  two  decrees,  dated 
the  24th  and  26th  March  1913,  which  were  published  in  the  "Journal 
de  Monaco"  on  the  following  1st  April.  Estimated  to  cost  6,000,000 
francs  (^240,000)  (without  including  the  expenditure  necessary 
for  laying  out  the  site)  the  cost  will  fall  entirely  on  the  grantees 
who  will  have  to  recoup  themselves  solely  by  the  profits  on  the  sale 
of  the  ground. 

• 
•  • 

Other  works  of  the  same  kind,  but  of  less  importance,  were 
suecesfully  carried  out  in  the  last  six  years.  The  object  was,  as  in 
the  case  above  mentioned,  to  recover,  by  means  of  embanking 
works,  a  site  of  about  4  hectares  (9.8  acres),  called  the  Fonvielle 
site,  for  the  purpose  of  laying  out  a  manufacturing  quarter.  Built 
at  a  level  of  4  metres  (13  feet  1.2  inches)  above  the  sea-level,  and 
protected  by  a  dyke  of  rough  stone,  the  embankment  will  ultima- 
tely be  joined  up  with  the  sidings  of  the  South  wharf  of  the  port 
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Fig.  56. 


Principality  of  Monaco.   Plan  of  the  port  of  Monaco 
and  the  works  under  construction. 
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of  Monaco,  which  are  linked  up  with  the  goods  station  by  means 
of  a  special  branch-line.  The  work  was  completed  by  the  construc- 
tion of  a  careening  basin  accessible  to  vessels  drawing  less  than 
3  metres  (9  feet  9.9  inches)  of  water. 

The  cost,  which  was  entirely  borne  by  the  treasury  of  the  prin- 
cipality, amounted  to  1,360,000  francs  (£54,400),  apart  from  the 
expense  of  laying  out  the  site,  which  has  not  yet  been  done. 

It  is  estimated  that  the  rents  or  sales  of  the  sites  will  produce 
sufficient  to  recoup  the  greater  portion  of  the  expenditure. 

The  construction  of  the  North  wharf  of  the  port  of  Monaco, 
which  had  been  begun  in  1910,  was  also  completed  during  1913. 
This  work,  (Fig.  57),  which  is  specially  set  apart  for  pleasure 
vesels  (yachts)  and  passenger  service,  can  be  used  by  vessels  of 
less  than  6  metres  (19  feet  7.8  inches)  draught.  It  is  400  metres 
(437.45  yards)  in  length. 

It  is  composed  of  a  ferro-concrete  platform  12  metres  (39  feet 
3.6  inches)  in  width,  laid  on  masonry  piers  which  are  resting  on 
the  rock;  this  platform  is  completed  by  an  embankment  13  meters 
(42  feet  6.9  inches)  in  width,  which  brings  the  entire  width  of  the 
wharf  to  25  metres  (27.34  yards). 

The  platform  is  divided  into  sections  of  54.90  meters  (60  yards) 
in  length,  separated  by  expansion  joints.  The  piers  were  ia.id  by 
compressed  air  by  means  of  moveable  caissons. 

The  works,  which  did  not  present  any  special  difficulty,  have 
had  the  advantage  of  showing  that  it  was  possible  by  means  of 
compressed  air  to  lay  piers  in  a  perfect  line  along  a  rocky  slope 
whose  gradient  frequently  exceeded  45°.  This  severe  slope,  which 
tended  to  make  the  caissons  slip  to  seawards,  only  necessitated 
some  of  the  piers  being  raised  a  number  of  times,  during  the 
sinking,  to  allow  of  the  caissons  being  re-aligned. 

The  cost  amounted  to  1,479,471  francs  (abt:  £59,179).  It  was 
entirely  borne  by  the  treaesury  of  the  principality,  as  in  the  case 
of  the  Fontvielle  embankment.  We  must  state  that  the  sum  men- 
tioned is  that  of  the  sum  of  the  contracts.  As  a  matter  of  fact,  it 
was  increased  by  300,000  francs  (£12,000)  during  the  course  of 
the  works  in  order  to  meet  various  extra  or  unexpected  expenses, 
more  especially  the  increase  of  the  depth  of  the  foundations  of 
most  of  the  piers.  It  is  expected  that  the  estimated  amount  will 
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Fig.  57.  —  Principality  of  Monaco.  Cross-section  of  the  works  of  construction 

of  the  North  wharf. 
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—   Plan  (the  flooring  removed) 
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not  be  exceeded.  The  North  wharf  will  add  to  the  general  prosper- 
ity of  the  Principality,  but  will  not  cause  any  direct  increase  in 
the  receipts,  the  use  of  the  quays  at  Monaco  being  free. 


(From  information  supplied  by  M.  BATARD- 
RAZELIERE,  Ingenieur  en  chef  des  Fonts  et  Chaus- 
sees,  Delegue  de  la  Frincipaute  au  sein  de  la  Com- 
mission  permanente,    14,  Rue  Montaux,   Marseilles.) 
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CANALISATION   OF   THE   MAINE, 

SCHEME  FOR  THE   LAYING  OUT  OF  THE  PORTS 

OF  ASCHAFFENBURG  AND  HANAU. 

By  means  of  the  works  of  canalisation  which  are  to  be  carried 
out,  from  1914  onwards,  on  a  new  section  47  kilometres  (29.205 
miles  in  length,  between  Offenbach  and  Aschaffenburg,  the 
Maine,  transformed  into  a  great  navigable  waterway  along  which 
Rhine  barges  of  medium  tonnage  will  be  able  to  circulate  freely, 
will  open  up  a  vast  district  and  place  it  in  direct  communication 
with  the  Rhine  and  will  have  become  canalised  for  a  distance  of  90 
kilometres  (55.92  miles)  from  its  mouth.  (See  plate  attached  to 
this  report.) 

The  proposed  works  are  especially  of  exceptional  interest  to 
Bavaria,  as,  by  means  of  its  North-West  railway  system  whose 
terminus  is  at  Aschaffenburg,  it  will  be  directly  connected  with 
the  Rhine  navigation  system. 

The  canalisation  works  will  more  especially  furnish  the  towns 
of  Aschaffenburg  and  Hanau,  which  are  already  the  junctions  of 
important  main  railway  systems,  with  the  means  of  development 
into  discharging  ports  and  commercial  centres.  The  banks  of  the 
Maine  will  therefore  firstly  be  laid  out  at  those  points  where  the 
river  passes  through  Aschaffenburg  and  Hanau,  over  lengths  of 
3,400  and  500  metres  (3718.3  and  546.82  yards)  respectively. 

The  next  step  in  the  canalisation  of  the  Maine  will  be  the  dredg- 
ing of  a  channel  of  a  normal  depth  of  2.50  metres  (8  feet  2.2 
inches),  and  of  a  minimum  width  of  36  metres  (39.37  yards). 
There  will  be  6  moveable  weirs  of  100  metres  (109.36  yards)  across, 
having  an  average  fall  of  2.35  metres  (7  feet  8.3  inches),  with 
openings  of  40  metres  (43.74  yards)  in  width.  Each  of  these  struc- 
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tures  will  be  provided  with  a  lock,  capable  of  locking  trains  of 
barges,  of  300  metres  (328.09  yards)  available  length  and  12 
metres  (39  feet  3.6  inches)  in  width,  a  timber-chute  12  metres  wide 
and  0.90  metres  (2  feet  11.4  inches)  deep,  and  a  salmon  ladder. 
The  total  cost  of  these  works  is  estimated  to  amount  to  28,000,000 
marks  (abt:  £1, 400, 000)  and  is  made  up  as  follows: 

Canalisation  of  the  Maine  15,000,000  marks  (abt:  £750,000). 
Port  of  Aschaffenburg  10,500,000  marks  (abt:  £525,000). 
Port  of  Hanau  2,500,000  marks  (abt:  £125,000). 

As  regards  the  first  section,  which  extends  from  kilometre  N°  43 
up  to  the  port  of  Hanau,  the  cost  of  the  canalisation  will  be  borne 
by  the  Kingdom  of  Prussia;  in  the  case  of  the  second  section,  which 
extends  as  far  as  Aschaffenburg,  by  the  Kingdom  of  Bavaria: 

The  parties  concerned  do  not  participate  financially  in  the  cost 
of  the  works  of  canalisation  properly  speaking.  Bavaria  guaran- 
tees, out  of  its  own  budget,  to  lay  out  the  port  of  Aschaffenburg, 
the  work  required  at  the  port  of  Hanau  will  be  carried  out  at  the 
expense  of  that  town. 

Other  small  ports  along  the  riverside  will  be  laid  out  at  the 
expense  of  the  parties  concerned. 

It  is  impossible  as  yet  to  draw  up  any  estimate  as  to  the  possible 
increase  of  the  traffic  or  receipts. 

(From  information  supplied  by  Mr.  ROEDER,  Geheime? 
Oberbaurat,   Wilhelmstrasse,  80,  Berlin,    W.  66.) 
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Fig,  1.  Plan  of  the  Oder  at  Breslau, 
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The  improvement  works  on  the  Oder,  decided  upon  in  1913, 
include  : 

1.  The  canalisation  of  the  river  above  Breslau,  from  Margareth 
to  Bartheln , 

2.  The  construction  of  a  branch  canal  starting  from  the  Oder 
at  Bartheln  and  running  round  Breslau  to  come  out  at  Alte  Oder 
(Old  Oder); 

3.  The  construction  of  a  weir,  fitted  with  a  lock  for  trains  of 
barges,  on  the  Oder,  below  Breslau,  at  Ransern. 

It  is  proposed  to  excavate  the  new  section  of  the  Oder  (Margareth- 
Bartheln)  to  a  minimum  depth  of  1.50  metres  (4  feet  11.2  inches), 
as  is  already  the  case  on  the  Upper  Oder. 

The  locks  for  trains  of  barges,  which  are  included  in  the  scheme, 
will  be  usually  of  180  metres  (196.85  yards)  in  length,  9.6  metres 
(5  feet  7  inches  to  14  feet  8.8  inches),  and  will  have  a  iall  of  from 
1.7  to  4.5  metres  (5  feet  7  inches  to  14  feet  8.8  inches). 

The  branch  canal  will  have  a  maximum  depth  of  2.3  metres  (7 
feet  6.3  inches)  and  a  width  across  the  bottom  of  32  metres  (34.99 
yards). 

The  estimated  cost  amounts  to  17,000,000  marks  (£850,000); 
this  will  be  entirely  met  by  the  budget  of  the  Kingdom  of  Prussia. 

The  Province  of  Silesia  has  agreed  to  contribute  towards  the 
expense  of  the  working  and  up  keep  of  the  canal,  also  towards 
the  sinking  fund  and  the  amount  required  to  pay  the  interest  on  a 
portion  of  the  capital  of  the  undertaking,  within  the  limits  fixed 
by  the  Act  of  the  1st  April  1905  §  5,  relating  to  the  establishment 
and  improvement  of  canals. 

(From  information  supplied  by  Mr.  GERMELMANN, 
Wirklicher  Geheimer  Oberbauraty  Ministere  des  Tra- 
vaux  -publics,  80,   Wilhelmstrasse,  Berlin.) 


BibEiographja :  Vannovius  (F.).  —  Hochwasserschutz  und 
Grossscrnffahrtsweg  bei  Breslau.  Deutsche  Bauseitung,  5th  Octo- 
ber, 1912,  p.  694,  fig. 
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IMPROVEMENT  WORKS  ON  THE  ODER  BELOW  BRELAU. 

The  improvement  works  on  the  Oder,  below  Breslau,  from  Ran- 
sern  to  Lebus,  which  were  mentioned  in  the  Act  of  the  30th  June 
1913,  are  being  carried  out  with  the  object  of  obtaining  a  minimum 
depth  of  1.40  metres  (4  feet  7,3  inches)  so  as  to  permit  of  barges 
of  400  tons  passing  up  and  down  the  river,  even  at  periods  when 
the  stream  is  at  its  lowest,  when  loaded  up  to  three  quarters  of 
their  usual  freight. 

In  order  to  keep  up  this  minimum  draught  of  water,,  the  construc- 
tion of  reservoir  dams  has  been  planned,  which  would,  in  cases  of 
necessity,  supply  the  additional  water  required.  The  first  of  these 
reservoir  dams  will  be  set  up  in  the  Glatzer  Neisse  valley,  above  the 
town  of  Ottmachau.  According  to  the  plans,  this  basin  when  full 
will  store  up  a  supply  of  water  of  about  118  million  cubic  metres. 
It  will  stretch  over  an  area  of  2000  hectares  (4942.3  acres)  and  will 
have  a  maximum  depth  of  12  metres  (39  feet  3.6  inches).  The  Glat- 
zer Neisse,  where  floods  are  of  frequent  occurrence  will  be  able 
to  empty  itself  into  it  to  the  amount  of  23  million  cubic  metres. 

The  total  cost  of  the  works,  —  which  will  be  borne  by  the 
Kingdom  of  Prussia  —  is  estimated  at  40,000,000  markb 
(£2,000,000),  of  which  21,500,000  marks  (,£1,075,000)  will  be 
required  for  the  construction  of  the  reservoir  dam  and  18,500,000 
marks  (£925,000)  for  the  works  of  improvement  on  the  Oder. 

The  time  required  for  the  construction  is  fixed  at  5  years  as 
regards  the  reservoir-dam  and  10  years  as  regards  the  improvements 
in  the  course  of  the  Oder. 

The  province  of  Silesia  has  engaged  to  pay  over  to  the  State  an 
annual  contribution  of  75,000  marks  (£3,750)  in  case  the  amount 
of  the  tolls  should  be  insufficient  to  provide  for  the  costs  of 
management,  sinking  fund  account,  interest  payable  on  the  capital 
of  the  undertaking,  also  the  working  and  maintenance  expenses. 

It  is  estimated  that  there  will  be  a  reduction  of  20%  in  the 
freight  rates,  as  soon  as  the  work  is  completed;  the  traffic  which 
at  present  amount  to  5,000,000  tons  on  the  section  of  the  Oder 
below  Breslau,  is  estimated  to  reach  8,000,000  tons. 
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V'vj.  2.  Plan  of  the  Oder  below  Breslau. 


—  11  — 

(From  information  supplied  by  Mr.  GERMELMANN, 
Wirkl:  Geheimer  Oberbaurat,  Ministere  des  Travaux 
publics ■,   Wilhelmslrasse,  80,   Berlin.) 


Bibliographia:  —  TRIEST.  —  Verbesserung-  der  Oderwasser- 
strasse  unterhalb  Breslau.  Zentralblatt  der  Bauverwaltung, 
18    June,  1913,  p.  313. 


Items    mentioned    in    Fig.    2. 

Coupe  longitu-dinale.  =  Longitudinal    section. 

Flottaison  moyenne.  =  Average  level  of  water  in  stream. 

Relevement   d.u    niveau    -de    flottaison  --  Increased  level  of  water  owing  to 

grace  aux  eaux  supplementaires.  extra  water  supply. 

Embouch.  d.u =   Mouth  of  river 
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THE  WESER  AND  THE  ALLER. 

The  new  training  works  that  are  at  present  being  carried  out  on 
the  Weser,  from  Miinden  up  to  Bremen,  and  on  the  Aller  from  the 
mouth  of  the  {Seine  to  the  Weser,  are  intended  to  increase  the 
depths  of  water  in  the  navigable  channel  of  both  these  streams  and 
to  bring  them  to  the  following  scale; 

1.  As  regards  the  Weser,  at  average  low  water  levels  : 

from    Munden  to  Carlshafen,    a    draught    of    1.10  metres    (3  feet 

7.3  inches), 
from  Carlshafen    to    Minden,    a    draught   of    1.25  metres    (4  feet 

1.2  inches), 
with  a  minimum  width  across  the  bottom  of  25  metres(27.34  yards), 
from  Minden  to  the  mouth  of  the  Aller,  a  draught  of  1.50  metres 

4  feet  11.2  inches). 

from  the  mouth  of  the  Aller  to  Bremen,  a  draught  of  1.75  metres 

(5  feet  9.1  inches), 
with  a  minimum  width  across  the  bottom  of  30  metres  (32.8  yards). 

2.  As  regards  the  Aller,  at  average  low  water  levels  : 

from  the  mouth  of  the  Leine  to  the  Weser,  a  draught  of  1.50  me- 
tres (4  feet  11.2  inches), 
with  a  minimum  width  across  the  bottom  of  25  metres(27.34  yards). 

The  estimated  cost  of  the  works  in  the  portions  which  are  in  Prus- 
sian territory  amounts  to  12,100,000  marks  (£605,000)  and  will  be 
met  by  the  State  budget.  The  parties  concerned  will  be  financially 
interested  in  the  work  as  they  will  be  held  responsable  for  the  navi- 
gation dues  required  to  cover  the  expenses  incurred  with  a  view  to 
improving  the  navigability  of  the  channel.  These  taxes,  applicable 
to  five  classes  of  goods,  will  amount,  per  kilometer-ton,  to  0.02, 
0.04,   0.06,   0.88  and  0.1  Pfennings    (100  Pfennings  =  l  shilling). 

No  estimate  of  the  possible  increase  in  the  traffic  or  receipts  from 
tolls  can  as  yet  be  drawn  up. 

(Fro7n  information  supplied  by  Mr.  SYMPHER,  Geheimcr 
Oberbaurai,  125,  Leipzigerstrasse%  Berlin,  W.  66.) 
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BibliOgraphia:  SYMPHER  (Leo).  Improvement  of  rivers  by 
training  works  and  by  dredging,  and  if  these  are  not  possible,  by 
the  aid  of  reservoirs...  XII  th  International  Navigation  Congress. 
Philadelphia,  1912  (N°  2),  page  21,  with  a  coloured  plate  giving 
the  plan  and  longitudinal  and  cross-sections  of  the  Weser  in  its 
present  state  and  after  the  carrying  out  of  the  works. 
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HYDRO-ELECTRIC  WORKS  IN  THE  UPPER  BASIN 
OF  THE  SOURCES  OF  THE  WESER. 

A  portion  of  the  feed-water  supply  of  the  Canal  from  the  Rhine 
to  the  Weser,  is  supplied  by  the  Weser.  To  compensate  for  this 
loss,  when  the  river  is  at  its  lowest  level,  two  large  reservoir  dams 
are  at  present  being  built  in  the  basin  of  the  sources  of  the  Weser ; 
one,  at  Hemfurt  on  the  Eder,  having  a  capacity  of  202  million 
cubic  metres;  the  other,  which  has  a  capacity  of  20  million  cubic 
metres,  is  at  Helminghauser,  on  the  Diemel.  At  both  of  the  weirs, 
the  available  hydraulic  energy,  which  varies  according  to  the  level 
of  the  water  (41  to  14  metres  (44.83  to  15.31  yards)  at  Hemfurt 
and  31.9  to  21.5  metres  (34.8  to  23.5  yards)  at  Helminghausen), 
will  be  utilised  and  transformed  into  electrical  energy.  To  insure 
a  regular  output  of  current,  a  hydro-electric  station  will  also  be 
built  at  Munden,  on  the  Weser,  to  assist  in  supplying  the  district 
already  supplied  by  the  works  at  the  two  dams.  These  three  works 
will  have  an  annual  output  of  about  41,000,000  kilowatt  hours,  of 
which  24,000,000  will  be  produced  at  Hemfurt,  2,000,000  at  Hel- 
mingshausen  and  15,000,000  at  Munden. 

It  is  proposed  to  set  up  at  the  Eder  dam  6  turbines  producing 
15,000  H.  P.  ;  at  the  Diemel  dam  3  turbines  producing  2,400  H.  P. 
and  at  Munden  (where  there  is  a  fall  of  2.50  metres)  6  turbines 
producing  4,000  H.  P.,  which  would  give  a  total  power  of  about 
22,000  H.  P.  or  14,000  kilowatt  hours. 

The  distributing  system  will  spread  over  an  area  of  6,500  square 
kilometers,  having  a  population  of  about  600,000  inhabitants. 

The  total  cost  of  the  works  will  amount  to  10,500,000  marks 
(£525,000). 

The  whole  of  the  expenditure  will  be  borne  by  the  State.  The 
parties  concerned  will  be  able  to  associate  themselves  in  the  under- 
taking by  repaying  a  quarter  of  the  expenses  of  working  and  main- 
tenance which  might  not  be  covered,  and  also  by  contributing  to 
the  cost  of  the  interest  and  sinking  fund,  at  the  rate  of  4  1/2  %, 
on   a  quarter  of  the  capital  of  the  undertaking. 

It  is  estimated  that  the  three  installations,  when  in  full  working 
order,  will  bring  in  an  annual  profit  of  180,000  marks  (£9,000). 
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(From  information  supplied  by  Mr.  SYMPHER,  Geheimer 
Oberbaurat,  125  >  Leiftzigerstrasse,  Berlin,  W.  66.) 


BibliOgraphia:  SYMPHER  (Leo).  Improvement  of  rivers  by 
training  works  and  by  dredging,  and  if  these  are  not  possible,  by 
means  of  reservoirs...  XII th  International  Navigation  Congress. 
Philadelphia,  1912  (N°  2),  pp.  10-21.  Plates  :  Map  of  the  district 
of  the  upper  basin  of  the  Weser;  plan  of  the  basin  of  the  Diemel 
and  the  Eder;  normal  section  of  the  Eder  dam. 

Official  -publications: 

a)  Gesetzentwurf,  betr.  den  Ausbau  von  Wasserkraiten  im  oberen 
Quellgebiete  der  Weser  nebst  Begriindimg  und  Denkschrift  iiber 
die  Ausnutzung  der  Wasserkratte  im  oberen  v^ueligebiete  der 
Weser.  Drucksachen  N°  932  A  und  932  B  des  Hauses  der  Abge- 
ordneten  1912-1913. 

b)  Ausfuhrliche  technische  Beschreibung,  betr.  die  Ausnutzung 
der  Wasserkrafte  im  oberen  Ouellgebiete  der  Weser. 
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WEIR  AND   LOCK  AND  HYDRO  ELECTRIC  STATION 
AT  DORVERDEN  ON  THE  WESER. 


This  weir,  which  was  begun  in  1907  and  completed  m  1913,  is 
at  kilometre' 308. 85  on  the  Weser.  The  work  is  intended  to  sup- 
plement the  irrigation  system  of  the  Bruchhausen-Syke-Thedmg- 
hausen  district,  which  is  supplied  by  a  flume  which  starts  from 
the  Weser  10  kilometres  (6.2  miles)  above  Dorverden  and  1  kilo- 
metre (6  miles)  above  Hoy  a. 

The  weir  is  built  at  a  point  where  it  was  found  possible  to  start 
a  cutting  from  a  branch  of  the  Weser  which  entended  over  a 
length  of  6  kilometres  (3.72  miles).  This  cutting  is  in  the  form 
of  a  navigable  canal  2.3  kilometres  (1.8  miles)  m  length.  A  lock 
is  built  alongside  the  weir,  whose  banked  up  waters  are  used  for 
the  production  of  electrical  current. 

The  weir  includes  two  navigable  channels  36  metres  (39.37 
yards)  each  in  width  and  two  side  openings  of  16  metres  (17.49 
yards)  each.  The  navigable  channels  are  closed  by  means  of 
sluice  gates  resting  on  moveable  standards;  the  side  openings  are 
closed  by  segment  sluices  rotating  on  their  major  axis. 

The  minimum  depth  of  water  in  the  reservoir  is  4.2  metres 
(13  feet  9.2  inches).  The  sluices  are  arranged  in  two  rows  and 
are  4.5  metres  (14  feet  8.8  inches)  in  length  and  either  2.75  or 
3.57  metres  (9  feet  or  12  feet  8.5  inches)  wide. 

Alongside  the  weir  is  a  salmon-ladder  and  a  lock  for  the  passage 
of  fish,  constructed  on  the  Recken  system. 

The  foundation  for  the  turbines  is  47  metres  (51.4  yards)  long 
and  16  metres  (17.49  yards)  wide;  it  carries  four  Francis  turbines, 
two  being  for  normal  fall  of  water,  two  for  a'  long  fall,  attached 
to  two  dynamos.  The  maximum  power  output  is  3,000  HP.  The 
works  are  fitted  with  auxiliary  steam  engines. 

The  current  produced  is  utilised  for  the  supply  of  water  for  the 
Rhine-Hanover  canal;  it  also  supplies  the  machine  shops  of  a  rai1- 
way  works  and,  in  three  districts,  various  agricultural  and  com- 
mercial undertakings.  Between  the  weir  and  tne  lock  is  a  waste 
water  lock  4  metres  (13  feet  1-2  inches)  in  width. 

The  main  lock  has  an    available    length   of   350  metres    (382.7 


—  17  — 

yards)  and  a  width  of  12.50  metres  (41  feet  0.3  inches).  Inter- 
mediate gates  permit  of  the  lock-basin  being  reduced  to  85  metres 
(92.9  yards)  in  length  when  the  lockage  of  a  single  boat  is  requir- 
ed.    The  greatest  depth  of  fall  is  5.2  metres  (17  feet  0.4  inches). 

The  work  was  carried  out  under  the  superintendance  of  Mr.  F. 
W.  Schmidt;  Regierungsbaumeister  at  Hanover. 

The  cost,  which  will  be  borne  by  the  Administration  of  hydraulic 
works  of  Prussia,  amounted  to  5,090,000  marks  (£254,500)  made 
up  as  follows  : 

Weir 950,000  marks   (£47,500) 

Lock 980,000  marks   (£49,000) 

Foundations  of  the  turbines  in- 
cluding the  feed-water  con- 
duits          580,000  marks   (£29,000) 

Purchase  of  ground,  bridges, 
various  and  incidental  buil- 
dings       1,993,000  marks   (£99,650) 


Total  5,090,000  marks   (£254,500) 

(From  information  sup-plied  by  Mr.  F.  W.  SCHMIDT, 
Regierungsbaumeister,  Dorverden.) 
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I.  INLAND  NAVIGATION 


B.  CANALS 


B.  CANALS 


IMPROVEMENT  OF  THE  BRANCH  CANAL  OF  THE  DAHME. 

This  canal,  which  was  built  in  the  course  of  1908-1911  for  irriga- 
tion purposes,  is  also  used  for  purposes  of  navigation  over  a  length 
of  12  kilometres  (7.45  miles)  (below  Wendisch-Buchholz  up  to  lave 
Sterganiz)  in  which  portion  it  is  planned  for  the  purpose  of  being 
used  by  vessels  of  the  Finow  type,  which  have  a  registered  tonnage 
of  from  170  to  200  tons,  and  are  40.20  metres  (43.9  yards)  in 
length,  4.60  metres  (15  feet  0.7  inches)  wide  and  draw  1.40  metres 
(4  feet  7.3  inches)  of  water.  It  was  decided  in  1913,  that  a  fresh 
portion  of  the  branch  canal  of  the  Dahme  9  kilometres  (5.59  miles) 
in  length  (from  the  Spree,  below  Leibsch,  up  to  Wendish-Buchholz) 
should  also  be  so  arranged  as  to  carry  barges  of  the  Finow  type. 

The  town  of  Leibsch  and  the  surrounding  district,  most  of  the 
trade  from  which  consists  of  vegetable  produce,  would  thus  be,  by 
means  of  the  river  Dahme,  linked  up  with  Berlin  by  a  navigable 
waterway  75  kilometres  (46.6  miles)  in  length,  and  shorter  by  70 
kilometres  (43.7  miles)  than  the  present  waterway  via  the  river 
Spree. 

The  plans  for  the  construction  of  two  locks  for  the  said  barges 
have  been  drawn  up,  as  well  as  the  construction  of  crossing  stations, 
the  canal  being  a  single  gauge  one. 

The  estimated  cost  amounts  to  250,000  marks  (£12,500)  which 
will  be  borne  by  the  State  (Prussia). 

The  interest  (at  4  %)  and  the  sinking  fund  (at  1/2  %)  of  one  third 
of  the  capital  of  the  undertaking  are  guaranted  by  the  Circle  of 
Beeskow,  which  estimates  the  produce  of  the  receipts  and  naviga- 
tion tolls  from  new  traffic  at  the  sum  of  10,000  to  20,000  marks 
(£500  to  £1,000). 

(From  information  supplied  by  Mr.  A.  BRANDT, 
Geheimer  Oberbaurat,  Ministers  des  Travaux  publics, 
Berlin,  W.  66.) 
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INLANDS  PORTS 


THE  EAST  PORT  OF  BERLIN. 

We  give  below  the  main  dimensions  of  the  various  installations 
(apparatus  for  the  handling  of  goods,  goods  yards  and  whare- 
houses,  sidings,  etc.),  which  have  been  constructed  at  the  East 
port  of  Berlin,  for  the  loading  and  unloading,  wharehousing,  depot 
and  transport  of  goods. 

Lenght  of  the  quay  walls  .     .     .     1,390  metres  (1520.1  yards) 
Area  of  the  wharves  .     .      .     89,730  square  metres  (22.04  acres) 

Wharehouses  comprising  three  distinct  portions:  a  central  portion 
(the  grain  shed)  and  two  portions  to  either  side  (the  goods 
wharehouses). 

a)  Grain  shed  with  seven  floors  (central  portion): 

Length 47.2  metres   (51.6  yards) 

Width      .     ." 27.8  metres   (30.4  yards) 

Area      .     .     .     6,380  square  metres   (68,676.5   square  feet) 
Normal  capacity  (when  the  floors  are  covered  to 

a  depth  of  1.50  metres  (4  feet  11.2  inches)  .      .     8,000  tons 
Maximum  capacity 9,380  tons 

Mechanical  equipment: 

2  elevators  for  the  use  of  vessels,  each  capable 
of  transporting  30  tons  per  hour,  fitted  with 
lifts. 

b)  Wharehouses  for  goods  (in  the  portions  of  the 

building  to  either  side)  consisting  of  8  floors 
including  the  basement  : 

Length     .     .      .  30.3  metres  (33.13  yards) 

Width  ....  27.5  metres  (30.074  yards) 

Total  Area   .      .  10,330  square  metres  (111,195  square  feet) 

Capacity  .      .      .  16,400  tons 
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Cranes  : 

2  travelling  cranes,  each  of  . 1.5  tons 

Two  goods  sheds,  each  consisting  of  basement,  a  ground  floor 
and  an  upper  floor: 

Length  of  each  .         125.8   metres  (137.56  yards) 
Width    .,..'.  25.2  metres  (25.5  yards) 

Area 5,700      square  metres  (61,356  square  feet) 

Total  capacity  of 

the  two    sheds  22,800      tons 

Cranes  : 

4  travelling  cranes,  2  of 1.5  tons 

and  2  of 2.5  tons 

Available  area  of  goods  yards: 

Total  area   .     .     .     8,820  square  metres  (94,940  square  feet) 

Cranes  : 

4  travelling  cranes,  2  of  1.5  tons,  1  of  2.5  tons  and 
1  of  5  tons.  Also  a  crane  to  carry  loads  up  to 
7.5  tons  and  30  tons. 

Coal  wharf: 

Area 1890  square  metres  (20,343  square  feet) 

Transporter  bridge   with  a  capacity  of  70  tons 

per  hour  for  transhipping   sea   borne    coal   to 

the  wharf  or  to  trucks  on  the  sidings. 

Brick  wharf: 

Area 2,290  square  metres  (24,648  square  feet) 

Travelling  crane  to  carry  7  tons. 

Benzine  wharf: 

Capacity 1,000,000  litres  (220,090  gallons) 

Subdivided  into  36  separate  reservoirs  of  20,000,  25,000  and 
60,000  litres  (4402,  5502  and  13206  gallons) 
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Arrangement  of  the  sidings: 


The  goods  are  taken  to  the  sorting  station  of 
Rummelsbourg  or  the  goods  station  at  Frank- 
furter Allee. 

Approximate  length  of  the  junction  sidings  :  1.5 
kilometres  (.936  miles)  with  a  tunnel  223 
metres  (243.89  yards)  long  under  the  dis- 
trict railway  and  with  a  slope  of  1/50  over  a 
length  of  770  metres  (842.1  yards). 

The  sidings  can  carry  200  trucks. 

Central  -power  station: 

2  four  cylinder  Diesel  motors  of    ....     350  H.P.   each 
1  two  cylinder  Diesel  motor  of 175  H.P. 


Total    875  H.P. 

Is  is  proposed  to  increase  this  amount  to  1,225  H.P. 
The  dynamos,  which  are  coupled   direct,   supply    a  continuous 
500  volt  current.      There  is  a  four   hundred    ampere    hour 
accumulator  set. 

Other  important  structures: 

A  building  set  apart  for  the  administrative  authorities  of  the 
port,  containing  the  offices  of  the  port  authorities,  of  the 
customs  authorities  and  of  the  railway,  as  well  as  the  dwel- 
ling of  the  harbour  master. 

A  restaurant  for  the  workmen,  with  4  sets  of  workmen s'  dwel- 
lings. 

The  above  mentioned  installations  have  given  rise  to  an  expen- 
diture of  8,950,000  marks  (£447,500)  (1)  to  which  must  be  added 
8,376,525  marks  (abt.:  £418,826)  for  the  purchase  of  the  neces- 
sary land,  making  in  all  a  sum  of  17,300,000  marks  (£865,000) 
incurred  by  the  city  of  Berlin.  The  Chamber  of  Commerce  of 
Berlin  and  the  Corporation  of  manufacturers  and  traders  of  that 


(1)   Estimated  price  8,325,000  marks  (£416,250) 
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city  (die  "Aeltesten  der  Berliner  Kaufmannschaft")  have  guaran- 
teed the  expenditure  up  to  a  certain  amount,  in  case  the  receipts 
should  be  insufficient  to  meet  the  working  expenses. 

The  original  scheme  was  completed  by  the  construction  of  the 
cellars  for  the  goods  sheds  and  the  benzine  goods  yards  which 
were  not  in  the  original. 

The  works  were  carried  out  under  the  superintendance  of  Mr. 
Friedrich  Krause,  Geheimer  Baurat  and  Stadtbaurat.  They  were 
begun  in  1907,  and  completed  in  1913;  only  the  tunnel,  which  was 
built  by  the  district  railway,  gave  rise  to  any  difficulties. 

(From  information  supplied  by  Mr.  FRIEDRICH  KRAUSE, 
Geheimer  Bauraty  Stadtbaurat  fur  den  Tiefbau,  Berliny 
W.  57.  Potsdamer  Strasse,  71.) 


BibliOgrapflia  :  "Der  Osthafen  zu  Berlin",  im  Auftrage  des  Ma- 
gistrats  herausgegeben  von  Friedrich  Krause.  Verlag  von  Ernst 
Wasmuth,  A.  G.  1913. 


Eroffnung  der  Berliner   Osthafens.  —  Der   Berliner   Osthafen. 
Zeitschrift  fur  Binnenschiffahrt,  15th  October  1913. 
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EXTENSION  OF  THE  PORT  OF  COSEL. 

The  total  traffic  of  the  transhipping  port  of  Cosel,  on  the  Oder, 
amounted  in  1895  to  10,766  tons,  in  1908  to  2,026,314  tons  and  m 
1912  to  3,400,000  tons.  These  few  figures  are  sufficient  to  give 
some  idea  of  the  rapid  increase  of  the  traffic,  to  whose  demands 
the  present  port  facilities  are  scarcely  able  to  suffice. 

In  order  to  extend  and  improve  these  facilities,  especially  as 
*^gards  the  work  of  loading  and  unloading,  it  was  decided- 
m  1913. 

1.  To  increase  the  area  of  the  water  surface  available  in  the 
port  by  about  27,000  square  metres;  (6.67  acres);  . 

2.  To  build  new  quay  walls  over  a  length  of  450  metres  (492.13 
yards); 

3.  To  build  three  coal  shoots. 

The  estimated  expenditure  amounts  to  850,000  marks  (£42,500), 
it  will  be  borne  by  the  State  (Prussia). 

It  is  impossible  to  estimate  the  probable  increase  of  traffic.  The 
new  constructions  of  the  port  will  be  able  to  cope  with  a  traffic 
of  5  million  tons. 

(From  information  supplied  by  Mr.  GERMELMANN, 
Wirkl:  Geheimer  Oberbaurat,  Minister e  des  Travaux 
piMics,  Wilhelmstrasse,  80,  Berlin.) 


GERMANY 


II.  OCEAN  NAVIGATION 


SEAPORTS 


SEAPORTS 


PORT  OF  EMDEN. 

The  port  of  Emden,  which  is  the  westernmost  along  the  German 
coast  on  the  North  Sea,  and  the  nearest  to  the  important  indus- 
trial mouvement  which  is  taking  place  along  the  Dortmund  canal, 
has  had  to  undergo  a  number  of  extensions,  since  the  opening  of 
the  Emsjahde  canal  in  1880,  of  which  the  latest  includes  : 

1.  The  reclaiming  from  the  sea,  by  means  of  dykes,  of  an  area 
of  305  hectares  (753.69  acres)  of  muddy  sand  for  the  extension 
works  of  the  port; 

2.  The  construction  of  a  drainage  channel  10.1  metres  (11  yards) 
in  width,  and  5.5  metres  (6.01  yards)  in  depth  at  average  high 
water  level,  joining  the  tidal  canal; 

3.  The  construction  of  junctions  by  road  and  rail  each  of  which 
will  include  three  bridges, — and  the  construction  of  a  swing-bridge 
having  an  opening  of  40  metres  (43.74  yards); 

4.  The  extension  and  dredging  of  the  inner  harbour; 

5.  The  construction  of  a  new  dock  and  a  sea-lock; 

6.  The  construction  of  a  water  tower,  also  the  installation  of 
tidal  signals  and  the  construction  of  a  jetty  with  a  mark  light; 

The  equipment  of  the  port  of  Emden  was  no  longer  equal  to  the 
demands  of  the  traffic.  The  existing  lock,  built  in  1881  to  1883, 
120  metres  (131.23  yards)  in  length,  by  15  metres  (16.4  yards)  in 
width  and  with  a  depth  of  water  of  6.50  metres  (21  feet  3.4  in- 
ches), was  notably  insufficient  for  the  needs  of  shipping. 

Owing  to  the  construction  of  the  new  dock,  which  has  an  area 
of  42  hectares  (103.78  acres),  and  the  widening  of  the  Dortmund- 
Ems  canal,  the  water  area  of  the  inner  harbour  of  Emden  will 
henceforth  be  increased  to  75  hectares  (85  acres). 

New  stretches  of  ground  are  also  available  for  commercial  pur- 
poses. The  new  lock,  which  was  completed  this  last  spring,  is  of 
260  metres  (284.34  yards)  available  length  and  40  metres  (43.74 
yards)  wid.th  and  has  a  depth  of  13  metres  (42  feet  7  inches)  of 
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water  at  the  average  high  tide  level  and  of  10  metres  (32  feet 
10  inches)  at  the  average  low  water  level.  Locking  can  take  place 
up  to  2  metres  (6  feet  6.6  inches)  below  average  high  tide. 

The  materials  used  consisted  of  cement  concrete  and  broken 
stone  well  rammed,  with  granite  facings  to  the  embankments,  ca- 
pable of  being  struck  by  vessels  either  against  the  sides  or  arrises 
without  injury. 

Metallic  aprons  are  built  up  in  the  lock  walls  in  rear  of  the  por- 
tions nearest  to  the  refilling  and  discharging  aqueducts. 

Along  the  lockwalls  powerful  floating  guys  are  fitted  and  the 
approaches  to  the  lock  are  fitted  with  bollards. 

The  filling  and  emptying  of  the  lock  are  done  by  means  of  aque- 
ducts 3  x  4.50  metres  (9  feet  9.9  inches  by  14  feet  8.8  inches),  the 
ends  of  which  are  closed  by  electrically  controlled  sluices,  and 
which  open  on  the  bottom  of  the  lock  through  conduits  1,20  metres 
(3  feet  11.3  inches)  wide  and  1.45  metres  (4  feet  9.3  inches)  high, 
alt  distances  19  metres  (20,779  yards)  apart. 

Owing  to  the  great  width  of  the  lock-bassin,  the  system  of  rol- 
ling lock-gates,  which  draw  back  into  specially  constructed  cham- 
bers in  the  head  of  the  lock,  has  been  .adopted,  this  being  the  sys- 
tem in  use  on  the  Kaiser-Wilhelm  (Kiel)  canal;  the  gates  which  are 
similar  at  both  ends  of  the  lock,  are  in  the  form  of  caissons,  with 
a  facing  of  hammered  plate,  and  measuring  42.30  metres  (46.3 
yards)  in  length,  7  metres  (22  feet  11.1  inches)  in  width,  and  are 
17.90  metres  (19.57  yards)  in  height  above  the  rails  of  the  track. 

The  eight  wheels  carrying  each  gate  are  coupled  and  their  loads 
are  evenly  distributed.  The  mouvements  of  the  gates  are  stopped 
by  means  of  buffers  filled  with  glycerine. 

The  machinery  controlling  the  gates,  as  well  as  the  centrifugal 
or  lubricating  pumps,  and  the  air  compressors,  is  set  up  on  the 
inside  of  the  gates;  the  control-station  is  at  the  head  of  the  lock, 
from  whence  it  is  easiest  to  oversee  all  the  operations. 

The  mechanical  appliances  are  worked  by  means  of  two  power- 
ful electric  motors  of  195  H.P.  each.  A  current  of  500  volts  is 
obtained  from  the  central  electrical  works.  The  working  of  the 
lock  takes  from  2  1/2  to  3  minutes. 

No  special  difficulties  have  arisen  during  the  course  of  the  work. 
We  may  mention  that  in  the  course  of  the   excavations  for  the 
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foundations,  which  were  at  about  35  metres  (38.27  yards)  in  rear 
of  the  sea  wall,  the  underground  sheet  of  water  was  lowered  in 
four  successive  operations,  to  a  depth  of  22  metres  (24.06  yards), 
which  allowed  of  the  masonry  being  constructed  in  an  absolutely 
dry  trench. 

The  same  method  (1)  was  used  for  the  foundation  of  the  piers 
and  abutment  of  the  swing-bridge,  the  foundations  of  which  are 
laid  at  a  depth  of  16.50  metres  (18.04  yards)  below  average  high 
water  level. 

The  cost  amounted  in  round  figures  to  21,300,000  marks 
(£1,065,000)  of  which  3,800,000  marks  (£190,000)  are  subscribed 
by  the  town  of  Emden,  and  17,500,000  marks  (£875,000)  by  the 
State  (Prussia). 

The  work  was  carried  out  under  the  technical  supervision  of 
Mr.  Zander,  Regierungs-  und  Baurat,  Emden. 

(From  information  sup-plied  by  the  Royal  Waterboard, 
Emden). 


Bibiiographia:  PETZEL.  —  Zur  Vollendung  der  Erweiterungs- 
bauten  des  Emder  Seehafens.  Zentralblatt  der  Bauverwaltung. 
1st  November,  1913,  page  387,  1  fig:  —  Die  neueste  Erweiterung 
des  Seehafens  von  Emden.  Deutsche  Bauzeitung,  12,  16,  23,  26 
July,  1913,  numerous  figs;  Zeitschrift  fur  Binnenschiffahrt,  1914, 
page  47. 


(1)    See:  L.   Bren;n.ecke.   Der   Grun-dbaii,   1906.   Verlag    Deutsche  Bauzei- 
tung.   S.  166. 
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PORT  OF  NORDDEICH. 

Extension  and  improvement  works,  which  have  become  absolu- 
tely necessary  both  in  order  to  create  a  safe  shelter  for  vessels 
and  to  provide  for  the  increasing  demands  of  the  summer  traffic, 
are  to  be  undertaken  at  Norddeich. 

It  is  especially  requisite  to  obtain  a  depth  of  5.25  metres  (17 
feet  2.4  inches)  of  water  below  average  high  water  level,  for  a  rise 
of  tide  of  2.30  metres  (7  feet  6.3  inches). 

The  estimated  cost,  about  1,913,000  marks  ( £95, 650),  will  be 
borne  by  the  Prussian  treasury  (Railway  and  hydraulic  works 
authorities)  and  will  be  recouped,  to  a  certain  degree,  by  the  levy- 
ing of  tolls  and  harbour  dues. 

(From  information  supplied  by  M.  ElCH,  Geheimer 
Oberbanrat,  Ministers  des  Travaux  Publics,  Wilhelm- 
strasse,  80,  Berlin,  W.  66.) 
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FREE-RUNNING  AND  CANALISED 

RIVERS 


THE  BECA. 

The  improvement  works  carried  out  for  several  years  past  on  the 
Bega,  from  its  outflow  into  the  Tisza,  up  to  Temesvar,  over  a 
length  of  115  kilometres  (71.45  miles),  are  now  almost  completed. 

The  main  idea  of  the  scheme  was  to  make  the  river,  which  up 
to  the  present  cannot  carry  vessels  of  greater  tonnage  than 
100  tons,  capable  of  carrying  vessels  of  800  tons  by  means  of 
obtaining  a  minimum  depth  of  water  of  2.10  metres  (6  feet  10.5 
inches)  throughout.  It  was  necessary  for  this  purpose  to  deepen 
the  bed  of  the  river  by  means  of  dredging,  to  build  six  moveable 
weirs  fitted,  with  lockgates,  seven  bridges  of  ferro-concrete  and 
various  incidental  works. 

The  locks  have  a  available   length   of   TO  metres   (76.55   yards) 
and  a   width  of   10  metres    (32  feet  9  inches)  between  the  lock- 
walls;  the  fall  varies  from  2.10  to  3.40  metres  (6  feet  10.5  inches 
to  11  feet  1.5  inches'). 

Five  of  these  weirs  are  moveable  weirs  with  sluices;  the  sixth  is 
fitted  with  two  outlets  which  are  closed,  the  one  by  a  cylindrical 
sluice,  the  other  by  a  sluice  of  the  Stoney  type. 

The  cost  of  the  works  is  estimated  to  amount  to  about  8  million 
crowns;  the  whole  of  the  expenditure  will  be  borne  by  the  State 
(Hungary). 

With  regards  to  the  effect  which  the  works  now  under  construc- 
tion may  have  on  the  receipts  or  traffic,  it  cannot  at  present  be 
estimated,  but  a  favourable  sign  may  be  found  in  the  fact  that 
lafter  the  opening  to  traffic  of  four  of  the  weir-locks  (a  fifth  will 
be  thrown  open  shortly),  the  annual  traffic  on  the  Bega  which 
amounted  on  the  average  to  300,000  tons,  or  14,000,000  kilometer- 
tons,  increased  in  a  most  marked  manner. 
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(From  information  supplied  by  the    "Direction    du 
Service  national  des  Eaux">  Bud  a  Pesih.) 


Bibliographla:  Canalisation  works  on  the  lower  Bega,  1911, 
1  pamphlet,  published  by  the  Directorate  of  the  national  Water- 
board  of  Hungary  and  distributed  to  the  members  of  the  Perma- 
nent International  Association  of  Navigation  Congresses. 

KVASSAY  (E.  DE).  —  Improvement  of  rivers  by  training  works 
and  dredging...  XII th  International  "Navigation  Congress,  1912. 
Philadelphia,  1  pamph:  (N°8)  with  map  of  the  waterways  of  Hun- 
gary.    . 
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THE  DANUBE. 

A .  —  Canalisation  of  a  branch  of  the  Danube  at  Soroksar 

Below  Buda  Pesth,  the  Danube  divides  up  into  two  branches,  of 
which  one,  the  Soroksar  branch,  55  kilometres  (34.176  miles)  in 
length,  has  been  closed  for  the  last  thirty  years  in  order  to  prevent 
the  formation  of  hollows  in  the  banks  from  the  increase  in  the 
force  of  the  current  in  the  other  branch  (Fig.  3).  The  Soroksar 
branch  might  easily  be  rendered  navigable  without  it  being  neces- 
sary to  canalise  it,  but  for  hygienic  reasons  and  in  order  to  obtain 
sources  of  electrical  energy,  the  Hungarian  government  has  decid- 
ed to;  canalise  this  branch  of  the  Danube  over  a  length  of  52  kilo- 
metres (32.3  miles).  The  three  first  kilometres  below  Buda  Pesth 
will  be  used  for  the  purpose  of  a  port.  (1). 

The  works  include  the  construction  of  a  weir,  of  two  locks,  of 
two  hydro-electric  stations,  of  a  bridge,  of  dykes  and  the  ultimate 
deepening  of  the  bed  of  the  channel  by  dredging. 

At  the  present  moment,  one  of  the  locks  is  completed  and  one 
of  ithe  hydro-electric  stations  is  under  construction. 

The  locks  have  an  available  length  of  75  metres  (82.01  yards), 
a  width  of  10  metres  (32  feet  9  inches)  between  the  lock  walls  and 
a  depth  of  water  of  2.50  metres  (8  feet  2.2  inches).  In  the  reaches, 
there  is  a  minimum  depth  of  water  of  2  metres  (6  feet  6.6  inches). 
The  two  electrical  works  produce  2,500  H.P. 

The  estimated  cost  of  the  work  amounts  to  15,000,000  crowns, 
which  will  be  entirely  borne  by  the  State. 

(From  information  supplied    by     the  "Direction  du 
Service  national  des  Eaux",  Buda  Pesth.) 


Bibliographia.  —  A  pamphlet    (in  German  and  Hungarian)  on 
this  subject,  has  been  issued  by  the     "Direction  du  Service  des 
Eaux". 


1)    See  port  of  Buda  Pesth,  p.   62. 


42  — 


B.  —  Embankments  and  drainage  works 

The  embankments  considered  necessary  for  the  protection  of 
bays  III,  IV  and  V  of  the  Danube, between  the  Danube  und  T  ernes, 
against  the  effects  of  floods,  and  for  the  drainage  of  this  district 
of  40,000  hectares  (98,846  acres)  have  now  been  authorised  and 
will  be  begun  at  once. 

The  programme  of  works  includes:  the  construction  of  dykes 
(total  length:  90  kilometres  <^55.9  miles),  maximum  height:  7  me- 
tres (7.65  yards),  with  .revetments  over  a  length  of  8  kilometres 
(4.97  miles);  the  construction  of  two  pumping  stations  capable  of 
raising  111  cubic  metres  (145.18  cubic  yards)  of  water  per  second 
to  a  height  of  from  5  to  6  metres  (16  feet  4.5  inches  ito  19  feet 
3.9  inches)  (850  hydraulic  H.P.);  of  canals  over  a  length  of  200  ki- 
lometres (124.48  miles);  of  29  houses  for  the  use  of  lock-keepers 
and  river  wardens,  the  installation  of  a  telephone  system  extending 
over  170  kilometres  (105.63  miles),  the  planting  of  431  hectares 
(1065.06  acres)  of  willows  and  various  incidental  works. 

The  work  is  estimated  to  take  three  years.  The  cost,  which  is 
estimated  at  20,700,000  crowns,  will  be  borne  by  the  frontagers 
proportionally  to  the  amount  of  their  frontage  which  it  has  been 
found  neccessary  to  protect.  The  State  of  Hungary  will  contribute 
a  sum  of  250,000  crowns  annually  towards  the  expenditure  for  a 
period  of  ten  years. 

It  is  estimated  that  the  result  of  these  various  works  will  be  to 
increase  the  value  of  the  protected  land  by  800  to  1000  crowns 
per  hectare  2.47  acres). 

(From  information  supplied    by  the     "Direction  du 
Service  national  des  Eaux\  Buda  Pesth.) 
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THE  KULPA. 

The  Kulpa,  which  is  a  tributary  of  the  Save  is  only  navigable 
in  times  of  flood,  and  then  only  to  Karolyvaros.  The  floodwaters 
moreover  frequently  sink  (1)  so  rapidly  that  boats  have  frequently 
great  difficulty  in  avoiding  being  left  high  and  dry.  Moreover  in 
two  places  banks  of  rocks  cross  the  river  bed  causing  permanent 
danger  to  navigation. 

For  these  reasons,  the  Hungarian  government  has  decided  to 
canalise  the  Kulpa,  from  its  outflow  into  the  Save  (navigable  free- 
running  river)  to  Karolyvazos,  over  a  length  of  135  kilometres 
(83.88  miles),  so  as  to  permit  of  the  circulation  of  vessels  of  600 
tons  and  under. 

The  work  of  canalisation  which  will  be  begun  in  1914  and  will 
be  completed  in  1920,  includes  the  construction  of  4  weirs  and  4 
locks.  The  locks  will  have  basins  75  metres  (82.01  yards)  in  length 
and  a  width  between  the  lock-walls  of  10  metres  (32  feet  9  inches). 

The  system  on  which  the  weirs  are  to  be  constructed  is  not  yet 
fixed.  It  is  probable  that  two  of  the  structures  will  be  fitted  with 
sliding  sluices  of  the  Boule  type,  and  the  other  two  with  sluices  on 
the  Chanoine  system. 

The  cost,  which  will  be  borne  by  the  State  (Hungary),  is  estim- 
ated at  6,000,000  crowns.  It  will  not  be  recouped  by  tolls.  The 
estimated  traffic  at  the  beginning,  will  probably  be  about  500,000 
tons.  This  estimate  is  not  an  exagerated  one,  when  we  consider 
that  by  the  canalisation  of  the  Kulpa,  the  waterways  of  Hungary 
will  be  135  kilometres  (83.88  miles)  nearer  the  Adriatic  and  that 
one  single  transhipment  will  allow  of  goods  being  forwarded  by 
train  to  the  port  of  Fiume. 

(From  information  supplied    by  the     ''Direction  du 

Service  national  des  Eaux",  Buda  Pesth.) 

BibliOgraphiai:  KVASSAY  (E.  DE).  —  Improvement  of  rivers  by 

training  works   and    dredging...    XII tk   International  Navigation 

Congress,    Philadelphia,   1912   (N°  8).   1   pamphlet,   octavo,    with 

map  of  Hungary. 


(1)    In  times  of   flood  the  water    rises   with     equal     rapidity,  a  rise  of 
3  metres    (9  feet  9.9  inches)  in  12  hours  is  not  infrequent. 
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THE   SAJO. 

The  canalisation  works  on  the  Sajo,  a  tributary  of  the  Tisza; 
which  in  its  present  state  is  absolutely  closed  to  navigation,  are 
to  be  begun  in  1914;  it  is  hoped  that  they  will  be  completed  in 
1921. 

The  economic  importance  of  the  work  lies  in  the  fact  that,  of 
all  the  tributaries  of  the  Tisza,  this  river  is  the  only  one  whose 
watershed  contains  coal  deposits  and  other  mining  propositions, 
such  as  stone  and  minerals,  which  are  completely  absent  from  the 
valley  of  the  Tisza,  that  is  to  say  in  the  great  plains  of  Hungary. 
The  works  will  spread  over  a  distance  of  123  kilometres  (76.42 
miles) ;  that  it  to  say  from  the  outflow  of  the  Sajo  into  the  Tisza, 
as  far  as  Banreve;  but  the  work  will  first  be  started  on  the  section 
which  stretches  from  the  mouth  of  the  river  up  to  Miskolez  (58 
kilometres  [36.03  miles]). 

Two  lateral  canals  have  been  planned  on  this  section,  three 
cuttings,  nine  locks,  eight  moveable  weirs,  and  various  dykes  and 
embankments  for  the  protection  of  the  banks. 

From  the  9th  reach  to  the  level  of  the  Tisza,  there  is  a  total  fall 
of  27.1  metres  (88  feet  9  inches). 

The  depth  of  water  has  been  fixed  at  2  metres  (6  feet  6.6  inches) 
along  the  reaches  and  at  2.5  metres  as  regards  the  locks.  These 
latter  will  have  an  available  length  of  85  metres  (92.9  yards)  and 
a  width  of  10  metres  (32  feet  10  inches).  The  Sajo  will  thus  be 
able  ito  carry  barges  of  up  to  600  tons. 

The  weirs  are  on  the  Poiree  system,  except  the  eighth  down 
stream  weir  which  will  have  sluices. 

The  cost  of  the  work  on  this  first  section,  which  consists  of 
eight  reaches,  is  fixed  at  12,000,000  crowns.  The  cost  will  be 
borne  by  the  State  (Hungary). 

{From   information   sup-plied   by   the    «   Direction    du 
Service  national  des  Eaux",  Bud  a  Pesth.) 

Bibliography:  KVASSAY  (E.  de),  —  Improvement  of  rivers  by 
training  works  and  dredging-.  Xllth  International  Navigation 
Congress.  Philadelphia,  1912,  1  pamphlet  (N°  8),  with  map  of  the 
waterways  of  Hungary. 
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THE  SIO 

The  works  which  have  up  to  the  present  been  carried  out  on  the 
Sio,  a  tributary  on  the  right  bank  of  the  Danube,  and  which  acts 
as  outlet  to  Lake  Balaton,  are  not  only  intended  to  regulate  the 
water  level  of  the  lake,  but  also  to  effect  the  widening  and  train- 
ing of  the  river  by  means  of  dredging,  and  its  canalisation  by 
means  of  the  moveable  weirs  and  as  many  locks. 

It  is  proposed  to  make  the  bed  of  the  channel  18  metres  (19.68 
yards)  wide  over  a  length  of  112  kilometres  (69.59  miles). 

The  bridges  which  have  been  planned  will  have  an  opening  of 
32  metres  (34.99  yards),  with  a  clearance  above  the  flood  level 
of  5.70  metres  (18  feet  8.2  inches). 

The  total  cost  of  the  works  is  estimated  at  12,000,000  crowns 
of  which  2,440,000  will  be  the  cost  of  the  dredging  and  9,500,000 
that  of  the  canalisation  and  bridges. 

The  cost  is  borne  entirely  by  the  State  (Hungary). 

(From    information    supplied    by    the  "Direction    du 
Service  national  des  Eaux",  Buda  Pesth.) 


Bibliography:  KVASSAY  (E.  de).  —  Improvement  of  rivers  by 
training  works  and  dredging...  XII th  International  Navigation 
Congres.  Philadelphia,  1912,  1  pamphlet  (N°  8)  with  map  of  the 
waterways  of  Hungary. 
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TRAINING  AND  CANALISATION  WORKS 

The  Act  N°  XLIX  of  1908  includes  the  opening  of  a  credit  of 
192    million    crowns     for    improvement    works     upon     a    certain 
number  of  Hungarian  rivers,  whose  minimum  depth  of  water  must 
be  increased   till   a  minimum  of  2   metres   (6   feet  6.6  inches)   is 
obtained  at  low  watermark. 

The  carrying  out  of  this  vast  programme  will  spread  over  seve- 
ral years,  the  amount  to  be  spent  on  the  work  in  each  year  being 
limited  by  the  sum  annually  placed  at  the  disposal  of  the  autho- 
rities. The  total  of  these  annual  credits,  originally  fixed  at 
7,500,001)  crowns,   had  risen,   m  1913  to  19,500,000. 

In  the  plans  that  have  been  drawn  up  it  is  necessary  to  distin- 
guish between  canalisation  works  and  training  works.     The  former 
concern  the  following  rivers  : 

The  Yag.  —  This  river,  a  tributary  of  the  Danube,  can  be  made 
navigable  by  training  and  dredging  in  the  lower  section  of  its 
course;  on  the  contrary,  the  section  between  Gata  and  Tornocz 
will  be  canalised  by  means  of  two  moveable  weirs  fitted  with 
locks.  (Estimated  cost  :  8,320,000  crowns). 

The  Temes.  —  The  lower  portion  of  the  river  Temes  will  be 
canalised  over  a  length  of  87  kilometres  (54.06  miles)  by  means 
of  three  moveable  weirs  and  three  locks  (Estimated  cost:  3,170,000 

crowns.) 

The  Szamos,  —  This  tributary  of  the  Tisza  is  only  navigable 
m  times  of  flood  and  at  average  levels  as  far  as  Szatmar,  that  is 
to  say  to  65  kilometres  (35.38  miles)  above  its  mouth.  From  Szat- 
mar to  its  mouth,  five  moveable  weirs  and  as  many  locks  will  be 
built.   (Estimated  cost   :  5,470,000  crowns.) 

The  Bodroz.  —  The  Bodroz,  a  tributary  of  the  Tisza,  is  only 
navigable  in  times  of  flood  and  at  average  levels;  navigation  com- 
pletely stops  when  the  water  becomes  shallow.  Parliament  has 
only,  at  present,  authorised  the  canalisation  of  the  Bodroz  over 
65  kilometres  (35.38  miles)  of  the  lower  portion  of  the  stream  by 
means  of  six  moveable  weirs  fitted  with  locks.  (Estimated  cost  : 
7,370,000  crowns.) 
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The  Koros.  —  The  lower  portion  of  this  tributary  of  the  Tisza 
is  navigable  over  a  length  of  140  kilometres  (86.9  miles)  in  times 
of  flood  or  at  average  levels,  but  when  the  water  is  shallow,  navi- 
gation is  impossible  notwithstanding  the  very  easy  gradient  of 
the  bed. 

The  first  lock,  with  moveable  weir,  was  built  about  three  years 
ago  at  Bokeny.  Three  similar  structures  are  still  necessary  to 
make  the  140  kilometres  (86.9  miles)  navigable  throughout.  (Esti- 
mated cost:  7,200,000  crowns). 

The  training  works  will  be  carried  out  on  the  Danube  (estimated 
cost  :  56,056,000  crowns);  on  the  Tisza  (20,360,000  crowns);  on 
the  Drave  (19,496,000  crowns) ;  on  the  Save  (6,000,000  crowns) ; 
and  on  the  Maros  (12,000,000  crowns). 

The  order  in  which  the  works  are  carried  out  is  not  fixed  by  any 
predetermined  scheme;  the  authorities  prefer  to  be  guided  by  what 
they   find  to  be  the  most  pressing  needs  of  the  traffic. 

(From  information  supplied  by  the  Direction  du  Ser- 
vice national  des  Eaux,  Buda  Pesth.) 


Bibliographia  :  Expose  des  motifs  de  la  loi  XLIX,  de  1908,. 
Danubius,   1908. 

KvASSAY  (E.  de).  —  Improvement  of  rivers  by  training  works 
and  dredging...  XII th  International  Navigation  Congress.  Phi- 
ladelphia, 1912  (N°  8).  With  a  map  of  the  navigable  waterways 
of  Hungary  included  in  the  new  Act.  N°  XLIX,  of  the  year 
1908. 
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EMBANKMENTS  AND  DRAINAGE  WORKS 

A  credit  cf  10,000,000  crowns  has  been  set  aside  for  the  carrying 
out  of  embanking  and  drainage  works,  whose  object  is  to  protect 
a  vast  region  of  1,185  square  kilometres  (292,824  acres)  from  the 
floods  of  'the  Tissa  and  the  Szamos  and  the  latter's*  two  tributaries, 
as  also  to  ensure  its  efficient  drainage. 

The  scheme  includes  the  construction  of  dykes  over  a  length  of 
128  kilometres  (79.5  miles),  of  canals  of  a  length  of  250  kilome- 
tres (155.3  miles),  of  locks  and  weirs,  of  pumping  stations,  of 
bridges,  of  houses  for  the  river  wardens,  etc.,  and  the  installa- 
tion of  a  telephone  system. 

The  estimated  cost  of  these  works  amounts  to  10,000,000  crowns. 
The  expenditure  will  be  shared  among  the  owners  of  the  land  pro- 
portionally to  the  extent  of  their  land  under  protection.  The  work 
will  be  commenced  shortly. 

(From  information  supplied  by  the  Direction  du  Ser- 
vice national  des  Eaux,  Buda  Pestk.) 
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INLAND  NAVIGATION 


B.    INLAND   PORTS 


INLANDS  PORTS 


PORTS  OF  LAKE  BALATON 

(Lake  Constance) 

Numerous  bathing  resorts,  at  which  each  year  large  numbers  of 
tourists  congregate,  have  sprung  up  on  the  shores  of  Lake  Bala- 
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ton   (1).   The  average  depths  of   from  3  to  4  metres   (9   feet  9.9 
inches     to    13    feet    1,2    inches)     diminish     considerably   as   one 


(1)  Lake  Balaton  has  an  area  of  604  square  kilometres,  it  is  80  kilo- 
metres in  length  and  has  an  average  width  of  8  1/2  kilometres. 

It  is  the  largest  lake  in  central  Europe.  Lake  Balaton  is  the  Lake 
Constance  of  British  maps. 


—  54 


Fie.    5. 


—  55  — 


:UI 


3 


Fig.  6. 


SAep^tta    d^  LE5  PORTS  DE  BALflTOM.      O&ia  ^fr*^  w»a 

W>1&  3b^(k!>-a  BRLRT0H5ZEMES 


"^aC^cu^l 


OLE. 


n    O     l_    E. 


r^OLE 


PORT     A\BE./\  WRSSEH  FLUCMS 

So«.FflCE   DtrtO   OU  PORT      2-6HJV 


srcnnSHiP9 


BflSSIN      OE      PORT 
BASIN  -  BECKEN 

protonbeor   a'e.w  :  z.'oo  c\ 

DE.PTH      OF   WATER  W»3S£(\Tl£FE 


MOLE. 


M 


6  u   e: 


mols 


Fig.  7. 


56  — 


Fig.  8.  —  The  Ports  of  Balaton.  Tihany.  Steamboat  harbour. 
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Fig.  11.  —  The  ports  of  Balaton.  Fonyod. 
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approaches  the  shore,  especially  at  the  southern  end  of  the  lake 
where  the  bottom  is  of  fine  sand. 

In  the  northern  parts  of  the  lake  there  are  important  grit  stone 
and  basalt  quarries  which  are  now  in  full  working. 
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In  order  to  facilitate  pleasure  steamer  traffic  and  yachting, 
communications  between  the  various  pleasure  resorts,  and  at  the 
same  time,  the  working  of  the  quarries,  the  Hungarian  Govern- 
ment decided  to  establish  fifteen  small  ports  along  the  shores  of 
Lake  Balaton.  Of  these  ports,  which  include  according  to  the 
necessities  of  the  locality  :  jetties,  landing  stages,  wharves, 
waiting  roms,  etc.)  seven  have  already  been  completed  (see  Figs. 
4  to  13)  and  eight  are  either  planned  or  in  course  of  construction. 

Speaking  generally,  the  depth  of  water  in  the  basins  has  a  mi- 
nimum depth  of  2  metres  (6  feet  6.6  inches);  the  length  of  the 
jetties  varies   from  150  to  350  metres  (164.04  to  382. 7T  yards). 

The  estimated  cost  of  the  15  ports  which  have  been  planned,  is 
fixed  at  2,000,000  crowns. 

The  works  will  be  carried  cut  by  the  authorities,  at  the  expense 
oi  the  Hungarian  Government. 

(From  information  supplied  by  the  ((Direction  du  Ser- 
vice national  des  Eaux)),  Buda  Pesth.) 


62 


PORT  OF  BUDA  PESTH 


The  scheme  for  the  creation  of  a  port  at  Buda  Pesth  has  been 
on  the  tapis  ever  since  1870.   But  it  is  only  in  the  last  few  years 
that  the  constant  increase  of   traffic  has   called   attention  to  the 
urgency  of  the  question  being  settled.     The  total  traffic  of  Buda 
Pesth  has  increased  217  %  in  the  last  thirty  years,  that  is  to  say 


Fig.  14. 


an  annual  increase  of  7.2  %.  This  increase  has  certainly  caused 
the  construction  of  a  number  of  wharves,  the  total  length  O'f  which 
is  10,762  metres  (11,769.4  yards)  (7,171  metres  [7842.1  yards] 
being  on  the  left  bank  of  the  Danube  and  3,591  [3,927.2  yards] 
on  the  right  bank),  but  these  wharves,  of  which  the  embankments 
moreover  are  narrow,  cannot  be  linked  up  with  the  railway  system, 
and    their  mechanical    equipment   is   altogether   insufficient.     The 
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construction  of  a  commercial  port  at  Buda-Pesth  has  therefore  now 
been  decided  upon.  The  spot  chosen  is  situated  at  the  upstream 
end  of  Cespel  island,  which  is  formed  by  the  two  arms  of  the 
Danube,  one  of  which,  that  of  Soroksar,  55  kilometres  (34,176 
miles)  in  length,  has  been  closed  for  the  last  thirty  years  (see 
Fig.  14).  The  position  chosen  lends  itself  perfectly,  in  the  opinion 
of  all  the  authorities  who  have  been  consulted,  to  the  construction 
of  wharves  and  docks,  and  if  necessary,  to  ulterior  expansion. 

A  first  credit  of  9,000,000  crowns  has  been  set  aside,  for  the 
purchase  of  the  ground,  350  hectares  (864.9  acres)  in  extent,  on 
which  the  port  is  to  be  laid  out. 

The  work  is  to  be  started  shortly. 

(From  information  sup-plied  by  the  ({Direction  du  Ser- 
vice national   des  Eaux  e7i  Hongrie,  "    Bitda  Pesth.) 

Bibliographia  :  Bela  de  Gonda.  —  Ou  till  age  des  ports  de 
navigation  inter  ieure.  Le  Port  de  Commerce  de  Buda  Pest.  Xlth 
International  Navigation  Congress.  St.  Petersbourg,  1908,  3  plates, 

of  which  one  is  a  plan  of  the  suggested  port. 
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THE  RHINE 

Hydroelectric  works  on  the  Rhine  at  Eglisau 

On  ifche  11th  October  1913,  the  Swiss  federal  council  granted  the 
electrical  works  of  Zurich  and  Schauf fhausen  a  concession  for  the 
sole  use  of  a  fall  of  the  Rhine,  about  21  kilometres  (13,049  miles) 
below  Schaffhausen.  The  average  height  of  the  fall,  after  the 
construction  of  the  dam,  will  be  9.60  metres  (31  feet  5.6  inches), 
and  the  average  flow  234  cubic  metres  (306.07  cubic  yards)  ;  this 
amount  will  be  less  than  at  the  August-Wyhlen  dam,  near  Basle 
(see  below)  for  Eglisau  is  above  the  mouth  of  the  Aar.  From  the 
measurements  taken  during  the  last  30  years,  the  power  will  be 
less  than  24,000  H.P.  for  80  days  per  annum  at  the  most  ;  it  may 
fall,   in  times  of  drought  to  12,500  H.P. 

It  is  intended  to  equip  the  works  with  seven  turbines  of  3,400 
H.P.-,  which  will  work  the  generators  and  two  electrical  sets..  At 
Eglisau,  both  banks  of  the  Rhine  are  on  Swiss  soil;  nevertheless, 
the  duchy  of  Baden  will  take  9  %  of  the  power  produced  by  the 
works;  the  canton  oi  Zurich  will  take  67  %  and  that  of  Schauf f— 
hausen  24  %. 

The  construction  of  the  works  must  be  begun  within  three  years 
and  the  works  must  be  in   full  working  order  within  six  years. 

The  total  cost  is  reckoned  at  16,500,000  francs  (£640,000),  of 
which  sum  10,700,000  (£428,000)  will  be  required  for  the  cons- 
truction of  the  dam  and  a  bridge,  and  2,400,000  (£96,000)  for 
the  mechanical   fittings,  the  remainder  being  for  extra  equipment 

needed. 

* 
*  * 

Hydro-electric  works  at  Angst  and  Wyhlen. 

The  great  dam  of  Augst,  on  the  Rhine  (7  kilometres  [4.35  miles] 
above  Basle,  which  was  recently  completed,  has  been  built  to 
supply  at  one  and  the  same  time,  by  means  of  a  fall  of  7  metres 
(22  feet  11.1  inches),  two  parallel  but  entirely  separate  works; 
those  of  Augst  (on  the  Swiss  bank)  of  15,000  H.P.,  belonging  to 
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the  town  of  Basle  and  supplying-  current  to  this  town  and  neigh- 
bourhood; and  those  of  Wyhlen  (on  the  Baden  bank)  also  of 
15,000  H.P.,  which  belong  to  the  Rheinfelden  power  transmission 
works  Company,  and  acts  as  a  booster  to  the  central  station,  also 
of  15,000  H.P.  to  supply  the  requirements  of  a  rather  large 
system. 

Thanks  to  the  lock  and  dam  at  Augst,  barges  can  get  up  to 
Rheinfelden,  17  kilometres  above  Basle.  When  the  locks  of  Lau- 
fenburg  and  Nieder-Schwoerstadt  are  completed,  the  Rhine  will 
be  navigable  as  far  as  the  junction  with  the  Aar. 

The  lock  basin  at  Augst  (the  only  one  built  up  to  now  on  the 
Rhine)  is  90  metres  (98.43  yards)  in  length  and  12  metres  (39  feet 
3.6  inches)  wide;  it  can  therefore  take  barges  up  to  1,000  or  1,200 
tons. 

The  dam  consists  of  11  piers,  between  which  are  10  openings  of 
17.50  metres  (19.13  yards)  in  width,  fitted  with  rising  sluice  gates. 

The  piers,  at  the  level  of  the  sluices,  have  a  width  of  4.20  metres 
(13  feet  9.2  inches),  which  makes  the  total  length  of  tne  dam 
221.20  metres  (241.91  yards).  They  carry  a  footway  on  which  is 
fitted  the  apparatus  for  working-  the  sluices,  and  also,  on  the 
upstream  side,  a  bridge  6  metres  (19  feet  7.8  inches)  in  width,  of 
which  the  roadway  (built  of  ferro-concrete)  is  1  metre  (3  feet 
3.3  inches)  above  the  level  of  the  water. 

The  sluices  which  can  be  worked  either  by  electricity  or  by  hand 
are  18.70  metres  (20.44  yards)  in  length  and  9  metres  (9.84  yards) 
in  height,  which  is  equivalent  to  a  weight  of  90  to  95  tons. 

The  dam  is  constructed  to  hold  a  depth  of  from  5  to  8  metres 
(16  feet  4.5  inches  to  26  feet  2.4  inches)  of  water;  the  rise  in  the 
level  of  the  stream  is  noticeable  at  a  distance  of  6.5  kilometres 
(4.038  miles)  in  rear.  The  level' of  the  water  in  rear  of  the  dam 
is  263.50  metres  (288.16  yards)  above  the  sea-level. 

The  whole  of  the  work  is  of  ferro-concrete;  the  portions  of  the 
piers  and  sills  in  contact  with  the  water  are  faced  with  granite 
slabs,  tied  to<  the  concrete.  The  piers,  to  the  tops,  are  reinforced 
vertically  by  means  of  rails  and  horizontally  by  means  of  iron 
rods. 

The  foundations  of  the  pier  nearest  to  the    Baden    bank    were 
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carried  out  in  the  open  air;  the  other  piers  were  built  either  of 
ferro-concrete  or  iron  in  compressed  air  by  means  of  caissons. 

The  work  of  constructing  these  caissons  did  not  give  rise  to  any 
particular  difficulty,  except  in  the  case  of  one  of  the  piers  nearest 
to  the  axis  of  the  river,  where  the  soundings  had  shown  that  at 
certain  points  the  solid  rock  was  to-  be  found  at  the  level  of  239.60 
metres  (above  sea-Level),  that  is  to  say  at  18  metres  below  the 
average  level  of  the  Rhine.  After  the  caisson  had  been  sunk  to 
the  level  of  246.50  metres,  it  was  found  necessary  to  sink  still 
deeper  into  the  central  portion,  in  order  to  reach  rock.  The  total 
height,  including  the  base,  of  this  pier  amounted  to  35.80  metres 
(39.15  yards). 

The  work  of  construction  of  the  dam  and  electrical  works  was 
carried  out  under  the  superintendance  of  Dr.  Micocher,  of  Basle, 
and  was  completed  in  the  course  of  1912,  and  the  two  electrical 
works  started  working  in  the  1st  November  of  that  year. 

(From    information    supplied    by    Dr.   A.   HAUTLE- 
HATTENSCHWILLER,  Rorschach.) 


BibliOgraphia :  Das  Kraftwerk  Eglisau.  Elektrotechnische  Zeit- 
schrift,  6th  November  1913:  Schweizerische  Bauzeitung,  8th  March, 
1913.    . 

LOPPE  (F.).  —  Les  usines  hydro-electriques  d'Augst  et  de 
Wyhlen.    Genie  Civil,  3-10  January  1914.  Figs,  and  plates. 

ALBRECHT  (O.).  —  Das  Rhem  Kraftwerk  Augst-Wyhlen. 
10th  and  24th  May,  5th,  12th  and  19th  July,  23nd  August,  6th, 
13th  and  27th  September  1913. 
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CANAL  FROM  THE  RHONE  TO  THE  RHINE  (1) 

The  Swiss  syndicate  is  studying  the  construction  of  a  waterway 
from  the  Rhone  to  the  Rhine,  from  Chancy,  on  the  Rhone  (on  the 
Franco-Swiss  frontier)  to  Coblenz,  on  the  Rhine  (on  the  German 
frontier),  making  use  of  the  navigable  portions  of  the  Lakes  of 
Geneva,  Neufchatel  and  Bienne,  and  the  course  of  the  Aar. 

The  waterway  planned  is  designed  to  admit  of  the  passage  of 
barges  of  600  tons,  65  metres  (71.08  yards)  in  length,  8.20  metres 
(26  feet  10.4  inches)  wide  amidships  and  drawing  1.75  metres 
(5  feet  9  inches)  of  water  when  fully  laden. 

The  canal1  portions  will  have  a  width  of  bed  of  18  metres  (58  feet 
11.4  inches),  a  width  of  30  metres  (32.8  yards)  on  the  water  level, 
and  a  depth  of  2.50  metres  (8  feet  2.2  inches). 

The  locks  along  the  canals  will  have  a  length  of  67  metres 
(73.27  yards),  a  width  of  9  metres  (29  feet  5.7  inches)  and  a 
minimum  depth  at  the  sills  of  3  metres  (9  feet  9.9  inches). 

The  portions  composed  of  canalised  river  beds  will  be  fitted 
with  locks  110  metres  (120.3  yards)  in  length,  9  metres  (29  feet 
5.7  inches)  wide  on  the  Rhine  and  10  metres  (32  feet  9  inches) 
wide  on  the  Aar,  with  a  depth  at  the  sills  of  3  metres  (9  feet 
9.9  inches). 

The  complete  technical  data  have  been  calculated  for  the  por- 
tion between  Geneva  and  Olten;  they  are  now  being  studied  for 
the  portions  between  Geneva  and  Chancy,  and  Olten  and  Coblence; 
these  two  latter  sections  will  be  completed  in  1914. 

The  estimates  as  to  cost  are  only  at  present  calculated  as 
regards  the  Entreroches  canal  and  from  Bienne  to  Olten;  they  are 
given  in  the  addenda. 

The  syndicate  has  in  view  the  formation  of  a  Swiss  Navigation 
Company  from  the  Rhine  to  the  Rhone,  with  a  private  capital,  and 
a  guarantee  as  to  the  interest  from  the  Swiss  Government  and  the 
cantons  concerned.  The  grantees  would  have  the  right  to  levy 
tolls.     The  Company  would  construct  and  work  the  canal,  equip- 


1)   See  «  France  ».   The  Canal  from  the  Rhone  to  the  Rhine. 
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the  ports  and  build  a  fleet  of  barges  and  tugs  sailing  under  the 
Swiss  flag. 

An  inquiry  as  to  the  economics  of  the  scheme  is  being  prepared 
to  prove  whether  the  undertaking  is  financially  justified. 

The  application 'for  a  concession  will  be  made  in  1914. 

The  proposed  works  were  described  in  the  first  four  reports  of 
the  Swiss  syndicate  for  the  years  1909,  1910,  1911  and  1912. 

The  fourth  report  of  the  Syndicate  for  1912  contains  a  plan  of 
the  whole  waterway.. 

The  detailed  plans  of  the  work  are  not  published;  an  account 
of  them  will  be  found  in  Addenda  I  and  II,  of  the  fourth  report. 

All  these  works  and  reports  may  be  examined  at  the  technical 
office  of  the  Syndicate,  3,  rue  de  rUmiversite,  Geneva. 


(From  information  supplied  by  Mr.  Georges  AUTRAN, 
Director  of  the  Swiss  Syndicate  for  the  study  of  a  water- 
way from  the  Rhone  to  the  Rhine ,  3,  rue  de  rUniversite, 
Geneva.) 
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I.  INLAND  NAVIGATION 


CANALISED   RIVERS 


CANALISED  RIVER 


THE  EUPHRATES 

The  navigation  of  light  vessels  on  the  Euphrates  has  been  facil- 
itated by  the  construction,  begun  in  1908,  and  now  almost  com- 
pleted, of  a  dam  with  sluices  and  a  lock  at  Hindieh  (Mesopotamia). 

The  lock,  which  is  alongside  the  weir  has  a  width  of  8  metres 
(26  feet  2.4  inches) ;  it  is  fitted  with  3  pairs  of  gates.  The  avail- 
able length  between  two  gates  is  50  metres  (54.68  yards) ;  the 
height  of  the  lock  from  the  sill  to  the  coping  is  8  metres  (26  feet 
2.4  inches) ;  the  depth  of  water  above  the  lock  in  the  dry  season 
is  6.50  metres  (21  feet  3.4  inches),  and  when  the  river  is  high  is 
T.T5  metres  (25  feet  4.5  inches). 

The  expenditure  incurred  up  to  the  end  of  June  1913  amounts 
to  £370,000  (Turkish),  equivalent  to  8,625,000  francs  (£345,000). 
These  figures  represent  the  total  cost  of  the  dam,  the  lock  and 
other  works. 

The  cost,  according  to  the  actual  amount  expended  plus  15  % 
to  be  paid  to  the  contractors  (Sir  John  Jackson.  Turkish  National 
Bank,  Constantinopile),  is  borne  by  the  State. 

The  dam  at  Hiindieh  and  the  lock  are  part  of  the  scheme  of 
irrigation  works  for  the  whole  of  Mesopotamia.  The  dam  is 
specially  designed  to  supply  water  to  the  old  canal  at  HiTle  (250 
cubic  metres  [327  cubic  yards]  per  second). 

(From  information  supplied  by  the  Department  of 
Public  Works  {Ministry  of  Public  Works]  Constan- 
tinople). 

BibliOgraphia  :  Sir  W.  Willcocks  :—  Irrigation  of  Mesopotamia 
(The  report,  published  by  the  Ottoman  Government,  is  on  sale  at 
the     Ministry    of     Public     Works).      Constantinople.      Price     £b 

(Turkish). 
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II.  OCEAN  NAVIGATION 


SEAPORTS 


SEAPORTS 


PORT    OF     ALEXANDRETTA. 

The  construction  of  a  breakwater  at  the  port  of  Alexandretta, 
which  is  ait  the  head  of  the  branch  line  Ioprak-Kale -Alexandretta 
of  the  Bagdad  railway,  was  decided  upon  in  1912. 

This  structure,  which  is  built  in  a  depth  of  water  varying  from 
11  to  14  metres  (12.03  to  15.31  yards),  will  have  a  length  of  1,175 
metres  (1285.02  yards),  and  a  width,  at  the  sea-level,  of  25  metres 
(27.34  yards). 

The  quay-wall,  which  will  have  a  depth  of  8  metres  (26  feet 
2.4  inches)  of  water  alongside,  is  of  620  metres  (688.07  yards)  in 
length;  the  length  available  for  trading  and  small  vessels  will  be 
1,600  metres  (1749.8  yards). 

The  cost  of  the  work  is  estimated  at  £500,000  (Turkish), 
approximately  11,500,000  francs  (£460,000). 

The  cost  will  be  borne  by  the  "Soeiete  des  Ports  de  Haider- 
Pacha  et  d'Alexandrette",  grantees  of  the  construction  and  work- 
ing of  the  ports. 

(From  information  supplied  by  the  Department  of 
Public  Works  [Ministry  of  Public,  Works]  Constan- 
tinople.) 
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ANCHORAGE     OF    ASMARA 

The  construction  of  a  peer-breakwater  in  the  anchorage  of 
Asnara  (in  the  Black  Sea,  12  nautical  miles  to  the  east  of  the 
mouth  of  the  river  Bartin  [Partheni]),  was  begun  in  1911. 

This  structure,  which  is  17.50  metres  (19.138  yards)  in  width 
at  the  sea-level,  is  built  on  some  old  rock  foundations  Which 
stretch  out  into  the  sea  for  280  metres  (306.22  yards)  from  the 
shore.  At  the  end  of  1912,  this  pier-breakwater  had  been  built 
out  over  a  length  of  80  metres  (87.49  yards)  from  the  shore.  It 
is  owing  to  this  that  several  vessels  have  been  able  to  take  shelter 
in  the  anchorage,  which  is  the  only  one  between  Heraclea  and 
Smope.  The  expenditure  up  to  the  end  of  June  1913  amounted 
to  £159,000  (Turkish)  about  £138,000.  The  whole  cost  is  borne 
by  the  State. 

The  works  were  carried  out  by  Messrs.  P.  Augier,  under  the 
superintendanee  of  the  Technical  Bureau  of  the  Department  of 
Public  Works. 

(From  information  supplied  by  the  Department  of 
Public  Works  {Ministry  of  Public  Works]  Constan- 
tinople.) 
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NEW  FLOATING  BRIDGE  OVER  THE  GOLDEN  HORN 
AT  CONSTANTINOPLE 

The  old  floating  bridge  at  Galata,  on  the  Golden  Horn,  has  been 
replaced  by  a  metal  bridge  of  the  same  type,  but  of  quite  modern 
construction. 

The  new  structure  links  up  Kara-Keuil  (Galata)  and  Emin- 
Eunu  (Stamboul).  It  adjoins  the  Stamboul  railway  station,  which 
is  ithe  terminus  of  the  main  line  of  the  Vienna-Belgrade-Sofia- 
Adrianople-Constantiinople  railway  and  gives  access  to  the  landing 
stages  of  the  local  steamboat  service  which  plies  between,  the 
sea  of  Marmora,  the  Bosphorus  and  the  Golden  Horn. 

The  bridge  is  composed  of  a  platform  with  a  double  ramp,  470 
metres  (514.01  yards)  in  length  and  25.50  metres  (27.88  yards) 
wide,  of  which  14  metres  (15.31  yards)  are  taken  up  by  the  car- 
riage way  and  11  metres  (12.03  yards)  by  the  foot  pavement. 
Formed  of  12  sections  linked  up  by  hinges,  the  bridge  platform 
has  a  parabolic  section  of  which  the  maximum  slope  at  each  end 
is  4  %.     It  rests  on  26  metal  pontoons. 

One  portion  of  the  bridge  can  be  rotated  and  can  close  up 
against  the  longest  permanently  fixed  portion  so  as  to  give  a 
passage  62  metres  (67.8  yards)  in  width.  This  moveable  portion 
consists  of  2  arches  12  metres  (39  feet  3.6  inches)  in  width  and 
5.30  metres  (17  feet  4.4  inches)  in  height  (on  condition  the  bndge- 
platferm  is  not  loaded)  available  for  small  craft. 

The  construction  of  this  work,  which  was  begun  in  1910  by  the 
Maschinenfabrik  Augsburg-Nurnberg,  took  two  years;  the  formal 
opening  took  place  in  April  19.12. 

The  cost  amounted  to  ,£237, 000  (Turkish)  about  £218,040  and 
was  borne  by  the  city  of  Constantinople. 

(From  information  supplied  by  the  Department  of 
Public  Works  {Ministry  of  Public  Works]  Constan- 
tinople.) 
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BibSiographia : —  Construction  of  a  floating  bridge  over  the 
Golden  Horn  at  Constantinople:  Technique  moderne,  March, 
1911,  pp.  136-138,  1  plate  (by  Mr.  AURIC) ;  Engineer,  6tb  Decem- 
ber 1912;  Genie  Civil,  19th  April  1913,  pp.  481-48-4,  8  Figs,  (by 
Mr.  C.  Dantin);  Engineering  News,  20th  April,  1913  (by  Mr. 
F.  C.  Coleman). 
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PORT  OF  HAIDER  PASHA 

An  iron  landing  stage,  erected  on  a  foundation  of  iron  sheet 
piling,  has  been  built  outside  the  harbour  basin  of  the  port  of 
Haidar-Pasha,  which  is  the  starting  point  of  the  Anatolian  railway. 

The  work,  which  was  begun  in  1912,  is  joined  up  to  the  shore 
by  an  embankment,  which  is  protected  on  its  exposed  side  by  a 
stone  revetment  and  a  breakwater  of  natural  stone  blocks.  The 
platform,  which  is  carried  on  sheet  piling  in  the  shape  of  a 
double  T,  bears  an  ordinary  roadway  of  normal  width. 

The  width  of  the  landing  stage  is  7  metres  (22  feet  11.1  inches)  ; 
the  length  of  the  metal  portion  is  150  metres  (164.04  yards).  The 
depth  of  water  varies  from  3  to  5.50  metres  (9  feet  9.9  inches  to 
18  feet  0.2  inches). 

The  cost  amounted  to  about  600,000  francs  (£24,000),  it  is 
borne  by  the  grantees  of  the  concession  of  the  port  of  Haidar- 
Pasha,  who  had  entrusted  their  chief  technical  adviser  (Mr.  Wal- 
dorp,  deceased)  with  the  supervision  of  the  work. 

(From  information  supplied  by  the  Department  of 
Public  Works  [Ministry  of  Public  Works]  Constan- 
tinople). 
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GERMANY. 

I.    INLAND    NAVIGATION 
A)  Free  running  and  canalised  rivers. 

The  Aller,  training  of    (see  the  Weeer  and  the  A  Her,  p.   12). 

Canalisation  of  the  Maine.  Scheme  for  the  laying  out  of  the  ports  of 

Asehaffenburg    and    Hanau 5 

Canalisation  of  the  river;  dredging  of  a  channel  of  2.50  metres 
(8  feet  2.2  inches)  de-pth;  laying  out  of  the  banks  where  the  river 
passes  through  Aschaffenburg  and  Hanau. 

Improvements  to  the  Oder  at  Breslam 7 

Canalisation  of  the  river  above  Breslau;  construction  of  a  branch 
canal;  construction  of  a  weir  and  locks. 

Improvement   works  on  the  Oder  he  low  Breslau 9 

Dredging  of  a  channel  1.1,0  metres  (4  feet  7.3  inches)  deep;  con- 
struction of  reservoir  dams. 

The  Weser    and  the  Aller 12 

Increase  in  the  depth  of  the  navigable  channel. 

Hydro-electric  works  in  the  upper  basin  of  the  sources  of  the  Weser.       14 
Reservoir-dams   at   Hemfurt   and   H elminghausen ;    utilisation    of 
the  hydraulic  power  available. 

Weir  and  look  and  hydro-electric  station  at  Dorverdien  on  the  Weeier.       10 
Description  and  object  of  the  works;  utilisation  of  the  electrical 
power. 

B)  Canals. 

Improvement  o!f  the  branch  canal  of  the  Dahme 21 

Scheme  for  a  new  section  of  the  canal;  construction  of  two  new 
locks. 
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C)  Inland  ports. 

Aschaffenburg,  laying  out  of  the  port  (see  canalisation  of  the  Maine, 
P.  5). 

The    East   port   of    Berlin    . 25 

Main  dimensions  of  the  equipment;  wharehouses,  goods  sheds, 
goods  yards .  Arrangonent  of  the  railway  sidings;  central  power 
Station;  offices;  restaurant  for  the  workmen. 

Extension  of  the  port   of  Cosel 29 

Extension  of  the  area  of  the  water  surface-,  construction  of  new 
quay-walls;  coal  shoots. 

Hanau,  planning  of  the   port   (see  canalisation  of  the  Maine,  p.   5). 

GERMANY. 

II.    OCEAN    NAVIGATION 

Sea  ports. 

Port    of    Emden ,       33 

Extension  and  deepening  of  the  harbour ;  construction  of  a 
drainage  channel,  junctions  by  road  and  rail  and  a  water  tower ; 
construction  of  a  new  dock  and  sea  lock. 

Port    of    Norddeie'h 36 

Dee-pening  of  the  harbour. 

HUNGARY. 

INLAND    NAVIGATION 

A)  Free  running  and  canalised  rivers. 

The   Bega    : 39 

Deefening  of  the  channel  to  2.10  metres  (6  feet  10.5  inches); 
dredgings;  construction  of  dams  and  weirs. 

The  Bodroz.  Training  and  canalisation  works  (see  p.       ). 

The  Danube: 

a)  Canalisation  of    a   branch  of  the   Danube  at    Soroksar   ....       41 
Construction  of  a  dam,  of  two   locks  and  two  hydro-electric  sta- 
tions, etc. 

b)  Emlbanktoents   and   drainage  works 43 

Object  and  description  of  the  work. 
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The  Danube.  Training  and  canalisation  works  (see  p.  47). 
The  Drave.  Training  and  canalisation  works  (see  p.  47). 
The  Koros.   Training  and  canalisation  works   (see  p.   47). 

The    Kulipa:    :      .     . 44 

Canalisation;  construction  of  locks  and  weirs. 

The  Maros.   Training   and  canalisation  works   (see  p.   47). 

The    Sajo , 46 

Canalisation  of  the  section  between  the  mouth  of  the  river  and 
Miskolez;  construction  of  two  lateral  canals,  of  mine  locks, 
eight  weirs,  etc. 

Tlhe  Save.   Training  and  canalisation  wonks  (see  p.  47). 

The     Sio    ; ,     .     .     .     .       46 

Widening  and  training  the  river  bed;  canalisation;  construction  of 
locks  and  weirs. 

Tlhe  Szamo'S.  Training  and  canalisation  works  (see  ip.  47). 

Embankments  and  drainage   works    (see    p.    49). 

The  Ternes.   Training  and  canalisation   works    (see  p.   47). 

The  Tisza.    Training   and  canalisation  works   (see  .p.   47). 

Embankments  and  drainage  works  (seep.  49). 

The  Vag.  Training  and  canalisation  works   (see  p.  47). 

Training    and   canalisation    works 47 

Canalisation  works  o?i  the   Vag,   the    feme's,  the  Szamos,  the  Bo- 
drOB  and  the  Ko^'ds.  Training  works  on  the  Danube,  the  Tisza, 
the  Drave,  the  Save  and  the  Maros. 

Embankments  and  drainage  works 49 

Piotection  against  floods  on  the  Tisza  and  the  Szamos;  descrip- 
tion of  the  works. 

B)  inland  ports. 

The  ports  of  Lake  Balaton   (Lake  Constance) 53 

Construction  of  15  small  forts  of  which  7  are  completed:  Balaton- 
folduar,  Fonyod,  Balatonszemes,  Tihany,  Balatonboglar,  Sio f ok 
and  Reufiilo-p. 

Port  of   Bud,a-Pesth 62 

Construction  of  a  commercial  -port. 
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SWITZERLAND. 

INLAND    NAVIGATION 

The     Rhine     : 67 

Hydro -electric  works  at  Eglisan.  Dam  and.  lock  at  Angst.  Hydro- 
electric works  at  Augst  and  Wyhlen. 

Canal    from   the   Rhone   to   the  Rhine 70 

Scheme  for  a  canal  capable  of  carrynig  GOO  ton  barges.  Informa- 
tion on  the  dimensions  of  the  canal  and  the  locks.  Formation 
of  a  Swiss  company  to  carry  out  the  work  and  management. 

TURKEY. 

I.  INLAND   NAVIGATION 

Canalised  river. 

The    Euphrates 75 

II.  OCEAN    NAVIGATION 

Port  of  Alexandretta 79 

C onstrnction  of  a  breakwater 

Ancihorage    of    Asmara 80 

Construction  of  a  pier-breakwater . 

Port    of    Constantinople 81 

Construction  of  a  floating  bridge  over  the  Golden  Horn. 

Port   of    Hardar   Pasha 83 

Construction  of  an  iron  landing  stage. 


flschafiendtinj 


oa  inHcL  no,  lio  i&i  u  na 

G^triciFtcictJct^/L  &/  the 


butt-  jz&m  J?C&cil£nce  L&  GLo-cAtSLfjiitLbK^i 

cfifeiaqcjiCaw. 


^L&iX,  file  daecnew*..-.  ^kwswusuA. 3vwsuc6e 


Uoriz.  ■  SO 


_£>nJMV£<m  qo,  tiova.x^  ai  ceuvaxvatsc  p^vt  > 


''o/?  Bayerm  zu  Kanalisierene/e  Fltmestrecke $» — >£>«  Preussen 

3CiUen  l??  lfi»  tioct.  I*c0  to  Gc  c<aiiexCv^iui  C.i  til.  ^baoaiuMiQivt^iiiu1  /-»/ 

.  till 


Ctj,  11-m.^t-u^: 


fisstreefce 


>.  cM«fo.L  pu.  <W?iv*™  yon  Hessen\ 

zu  kanalisierent?t;~*Th'analLsiertl  * 

FliLssstrcckt 


1-fc/?  Pre  assert  Ttanalisierte  Flwsssb-ecke 


LIBRARY 

JAN 
9 

<V   1981   / 


BRUSSELS 

societe  anonyme  belge  d'imprimerie 

Tel.  A  9189 

1914 


\ 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


